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During the summer of 1900 the writers made a brief ecological 
survey of the more westerly islands of the Mississippi Sound 
Islands and Delta. The islands visited were Ship Island, Ile a 
Pitre, Sundown Island, Sam Holmes Island, Mitchell Key, Brush 
Island, Battledore Island, the Hog Islands, Breton Island, the Bird 
Islands, and the Mud Lumps. The Delta proper was visited at 
two points in the South Pass, namely, at Port Eads and at a point 
a few miles north of that place. The field work was done during 
the three weeks between the roth of August and the Ist of Sep- 
tember, at a time when the summer vegetation is at its height. 

In order that the present avowedly brief and imperfect study 
may be made of definite interest, a comparison has been instituted 
between the region here considered and the island of Ocracoke, the 
only point on the coast of North America which has so far re- 
ceived careful ecological study, and which, according to Kearney's 
results, lies ‘‘ well within the lower austral life zone in North 
America.”’ (5) The region here considered occurs in the longi- 
tudinal center of the Gulf Strip of the Austro-riparian. Between 
the two regions the difference of longitude is about thirteen de- 
grees, of latitude five degrees. What the significance of this dif- 
ference is will be seen the better by a comparison of the climatic 
conditions. 
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CLIMATE 
The data here used have been derived from the Annual Re- 
port of the Monthly Weather Review for the past eight years, 
the New Orleans data being used. 


TEMPERATURE 
The mean annual temperature of the Delta is near 21.1° C., 
while that of Ocracoke is 16.3° C., a mean difference of nearly 
4.9° C.(9.0°F.). The maximum temperature is 36.1° C. (97.0° F.), 
and the minimum — 16.1°C. (7.0° F.),the lowest and highest points 
registered in eight years. In this regard the two places differ but 
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Fic. 1. Curves showing the mean monthly temperatures of Hatteras (a-a) and 
the Mississippi Delta (4-0). 


little. As the accompanying curves (Fig. 1) will show, however, 
the general temperature is higher, and the growing season longer, 
at the more southern point, as shown by the more rapid rise of the 
curve after the middle of February, and the steady maintenance of 
an effective growing temperature in the earlier and later months of 
the growing season. And in this lies the chief climatic difference 
of physiological moment between the two places here under con- 
sideration. 

One might readily suspect that the meteorological observations 
made at New Orleans would show some variation from the condi- 
tions found on the small islands of the Delta and adjacent parts. 
A comparison of data taken at New Orleans and the rather frag- 


| GREP BARS 
| 
| 
| 


or MISSISSIPPI! AND LOUISIANA 63 


mentary official collection of data from Port Eads, at the southern 
end of the South Pass, indicates that the temperature variations 
between these two places are slight. As the latter place may thus 
be taken as a criterion of the conditions on the islands, we may 
regard the New Orleans data as fairly close to the truth. 

It may, however, be mentioned in passing that our own obser- 
vations during two weeks of August spent among the islands 
proper showed a range of temperature between 26.6° C. and 30° C. 
and a maximum daily range of only 3.4° C., the readings being 
taken in the shade. It may also be mentioned in this connection 
that the water temperatures showed about the same amount of va- 
riation (27.1°-30.5° C.), and a mean temperature higher than that 
of the air by 0.5°-1° C. This continual high temperature of the 
waters is due undoubtedly to their extreme shallowness over large 
areas. 

PRECIPITATION 


The precipitation of this region is heavy and is composed al- 
most entirely of rain. The records show a mean annual rainfall of 
about 154.94 cm. (61 inches), less by 16.51 cm. (6% inches) than 
than that of Ocracoke. This difference is of little or no physio~ 
logical importance because the vegetation is near the water table, 
and because of the continuous high relative humidity. Only one 
other region on the Atlantic Coast has as great a rainfall as the 
Hatteras region and the one here considered, namely a part of 
southern Florida. The Delta region, however, is somewhat more 
subject to sudden storms than Hatteras as is indicated by the rela- 
tive frequency of thunder storms in the ratio of 4 to 3. Droughts 
do not occur, as the rainfall is pretty evenly distributed through- 
out the year, and there appears to be little or no tendency to con- 
centrate it at any season of the year. Thus a given month which 
shows six or seven inches in one year may show as low an amount 
as one or two in another year. 


ATMOSPHERIC HuMIDITY 


The percentage of possible saturation of the air may vary be- 
tween 66 and 84, the annual average being 77, less by 4.4 per 
cent. than that of Ocracoke. The degree of humidity is however, 
high, and varies but little from month to month. 
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SUNSHINE 


The data available are those based upon six years’ observation. 
These show that the average number of cloudless days per annum 
in this region is 154 against 141 at Hatteras, while the average 
number of totally cloudy days for the two places is very nearly 
the same. The average total number of partly cloudy days is ac- 
cordingly less for the Delta region (117 to 130) giving that region 
an amount of sunshine greater by about 21 days. This and the 
lower relative humidity of the atmosphere, indicate an amount of 
energy available in the form of light considerably greater than at 
the more northern station, namely Ocracoke. 


WIND 


The average velocity of the wind is very near to 1 3.2 kilometers 
(8.2 miles) (Hatteras, 21.4 kilometers (13.3 miles)) and the total wind 
movement per annum, 118740.3 kilometers (73,619 miles) as com- 
pared with a wind movement of 191,935.5 kilometers (119,000 
miles) at Hatteras.* The total wind force is therefore small. The 
prevailing direction of the wind is southeast. The total wind move- 
ments, however, from the south points of the compass exceed those 
from the north points by only a little, and are to each other in the 
ratio of to to 8. This fairly equal distribution of winds about the 
points of fhe compass accounts for the absence, for the most part, 
of those asymmetrical growth forms which are referred to the me- 
chanical action of the wind. The direction of the wind in summer 
months is almost constantly southeast and the small amount of 
distorted growth is due to this fact as the direction which that 
growth takes indicates. 

Summing up the above data the climate of the delta region 
may briefly be described as having: (1) A very long growing season, 
as shown by the sudden rise of the curve in the accompanying 
figure (Fig. 1), after the middle of January ; (2) A large amount of 
precipitation well distributed throughout the year; (3) A high 
relative humidity with little annual variation; (4) A high degree 
of insolation, the effect of which is somewhat lessened by the high 
relative humidity, and (5) A relatively small wind force well dis- 


* Based on six years’ observations, 
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tributed as to direction. These factors are on the whole quite fav- 
orable to plant growth. 


Soi. TEMPERATURES 


A number of observations were made by means of a properly 
calibrated soil thermometer. Temperatures on the surface and at 
a depth of 10 cm. were taken on clear days and indicate the 
amount of heat to which the vegetation is exposed in ordinary 
summer weather. The results are as follows : 

Surface of wet sand, 36° C. 

Wet sand, 10 cm. deep, 32° C. 

Surface of dry sand dune, 35.5° C. 

Dry sand at 10 cm. 32° C. 

(Air temp. at same time, 30° C.) 

At a point near Port Eads, where some coal dust had been 
mixed with the alluvium, and where some euphorbias and a few 
other strictly radiate plants were growing, the surface temperature 
was 50° C. The surface temperature of sun-baked alluvium at 
10-30 on the same day was 44° C. Here crotons, sidas and 
some other plants were found plentifully. 

The temperature of the surface of a salt muck marsh was 
38° C., and at a depth of 10 cm. 31° C. 

These observations, though scanty, indicate a high soil tem- 
perature which probably often exceeds that observed. 


GENERAL PHYSIOGRAPHIC FEATURES 


The islands visited are of three distinct types: (1) The muck 
marsh islands ; (2) The sand islands ; (3) The mud lumps. They 
owe their origin to deposits of drift and alluvium from the Missis- 
sippi River. Of the first group Ile a Pitre, Sundown, and Sam 
Holmes Islands are types ; Ship, Cat, and Breton Islands belong 
to the second type, while the third, the “mud lumps,” consists of 
a large number of nameless islands just outside the several passes 
which form the main outlets of the river. | 

1. The Muck Marsh Islands.—These are near the outlet of 
Lake Borgne, Cubits Gap, Thompson’s Pass, and the numerous 
bayous above the mouth of the river and are probably of the most 
recent formation. They are low, level and mostly small, many of 
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them being only a few acres in extent. They are composed of a 
very fine black alluvium which is so soft that a pole or an oar can 
be pushed into it one or two metres with very little exertion, and 
the soil seems to be held in place principally by interlacing roots of 
maritime plants. The water between these islands is usually 
shallow, seldom being over 1.6 meters in depth, and always more 
or less cloudy from the admixture of muddy water from the river. 

Oysters are very abundant in the brackish waters, and the is- 
lands situated in the oyster region and exposed to violent wave- 
action often have a beach from two to several meters in width, 
formed of shells which are more or less broken. In all cases this 
beach is found only on the seaward side of the islands, and always 
resting on a foundation of black muck. In nearly all cases the 
muck foundation is bare and plantless from 0.5 to 2 meters from 
the water line; then comes a ridge of shells from two meters to 
sometimes as much as twenty meters in width and from 3 dm. 
to a meter high, the crest being near the river side, and the inner 
slope very abrupt. These shell beaches are found only on the 
shores of the muck marsh islands. 

2. The Sand Islands.—These islands are from five to fifteen 
miles from the mainland, outside of Mississippi Sound, and prob- 
ably owe their origin to the same causes which formed the muck 
marsh islands, though they are now covered for the greater part 
with sand. A close examination will usually show that a part of 
each one has the black, mucky foundation of the marsh islands, 
and if not found elsewhere some remains of this original soil can 
usually be found on the southeast side of the island where it is 
most exposed to erosion by winds and waves. A\ll of these sand 
islands are moving to the northwest, in the direction of the pre- 
vailing winds. The southeastern shore is usually abrupt, with 
deep water within a few meters of the beach, while in nearly all 
cases the western end of the island is a long and almost barren 
sand spit, and often extending a mile or more farther in the form 
of a sand bar which is uncovered at low tide. The sand covering 
of these islands is only a few centimeters deepin some places and so 
low as to be constantly wet, forming sand marshes, while in other 
places the surface is raised from one to three meters, or even into 
dunes twenty-five meters in height, as on Cat Island. Of course 
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the amount of moisture in the sand varies with its elevation above 
tide and the greatest variety in flora is found on the largest islands 
having the greatest variety of soil and elevation. 

3. The Mud Lumps.—The mud lumps vary in size from a few 
square rods to perhaps fifty acres. The general surface is some- 
what undulating, and from one to three meters above tide. The 
soil is very compact, black or yellowish, with almost the texture 
of joint clay. None of these islands showed any of the usual 
signs of growth on any side, while all appear to be wearing slowly 
from wave action. 

The contiguous waters are very shallow and the amount of 
salt held in suspension is considerable, decreasing as one passes 
seaward. The algal vegetation is small, even in the most favor- 
able locality visited, Breton Island, and is to be found chiefly in 
the lee of the island. The collection has not yet been studied, 
and remains to be reported upon later. 

Such extensive shallow waters, especially in the lee of an 
island, favor the extensive growth of Ruppia, with, however, 
scarcely any other plant save the few algae. 


THe PLant COVERING 


Any attempt to present an analysis of the floral covering of the 
region just briefly described must of necessity be more or less un- 
satisfactory, for an analysis attempts to present the conditions as 
they are, while in point of effect we are dealing with a series of 
changes in those conditions. It must be admitted also that but 
few plants are habitually confined to one association, or even for- 
mation, and to delimit these is often no easy task, involving 
much more time in the field than the writers have had at their 
disposal. The following account may be claimed to be a fairly 
true picture of the conditions described, but would probably need 
revision as to details on subsequent investigation. 


SAND STRAND VEGETATION 


Beach formation. 
Lower beach: no vegetation. 
Middle beach. 


Upper beach: Panicum amarum association. 
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Sand plain formation. 
Sand spit plain: open, treeless, subject to inundation. 
Basins : //ydrocotyle association. 
Dunes. 
Grass dunes: Panicum repens. 
Pedestal dunes: /va, Sercnoa. 
Flats : Cyperus. 
Grass-covered sand plain, not subject to inundation. 
Established sand plain, tree-covered, not subject to inundation. 
Pinus-Sabal association. 
Quercus geminata association. 
Sand dune formation. 
Established dunes of low stature ; Myrica-//ex association. 
High, wandering dunes. 


SHELL STRAND VEGETATION 
Shell-dune formation. 
Shell beach. 
Lower. 
Middle : Euphorbia-Strophostyles association. 
Upper: /va_frutescens-Lycium association. 


MARSH VEGETATION 
Muck marsh formation. 
Batis-Salicornia association. 
Grass associations. 
Pure. 
Mixed. 
Shell-muck marsh formation. 
Sand marsh formation. 
Sand-muck marsh: association. 
Sand (pure) marsh. 


SAND STRAND VEGETATION 


Beach Formation (Plate 8) 
As one would expect, in a region where the water is very 
shallow the beaches are wide and have avery gentle slope. Such 
beaches are also subject tothe action of the waves, and the plants 
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which grow in this habitat are therefore exposed to the danger of 
wave action, as well as that of the wind. Their roots are of course 
in strictly saline conditions. There is little or no movement of the 
substratum due to the effect of the wind, at least in ordinary times, 
inasmuch as the sand is compacted by the water of capillarity. 
Here as elsewhere according to the studies of Macmillan, 
Cowles, Kearney, and others in this country, the beach formation 
is readily divided into three main zones, namely the lower, middle 
and upper beaches. As the tides are here quite slight the lower 
beach is narrow as compared to that in most maritime regions. 
Vegetation is either entirely absent, or there may be at most a 
meagre and inconstant algal association. The middle beach (mid- 
strand) is relatively broad and the physiological conditions are ex- 
tremely unfavorable on account of the above-mentioned saline soil 
conditions and on account also of the intense light and heat aggra- 
vated by the strongly reflecting surface of the sand. The plant 
covering is very sparse consisting of succulent annuals of the ces- 
pitose and radiant habit of growth. Two zones are distinguishable, 
an outer, seaward zone occupied chiefly by cespitose forms such as 
Dondia linearis, Cakile fusiformis and Salsola Kali, with the grass 
Cenchrus megacephalus which grows nowhere else. Towards the 
upper limit of this zone the radiant form Sesuvium portulacastrum is 
to be found, but no such massing of this plant such as was seen by 
Boergesen and Paulsen in the Danish Anti les has been observed. 
Eragrostis secundaeflora, is also a beach plant and responds to the 
high humidity of the region after the manner of some other grasses 
(Poa alpina, ¢. g.) to similar conditions, by becoming strongly pro- 
liferous. The inner, landward zone is characterized by a growth of 
Ipomoea Pes-caprae,* I. acetosaefolia, Strophostyles helvola and some- 
times Canavalia obtusaefolia, These, with the exception of Stropho- 
styles, are preéminently tropical strand plants whose ecological 
features have been described by Warming, Schimper, and others. 
All of these three forms reduced the layer of over-insolation by 
bringing the leaf’s surface into a vertical position, /pomoea Pes- 
caprae by folding the leaf at the midrib, /. acetosaefolia by folding 


* Stems of immature plants 30 meters long, were found. Dr. H. J. Webber tells 
me (F. E. L.) that he has measured stems nearly four times this length on the Florida 


coast. 
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the lobes of the leaf on their chief veins, and Canavalia by bring- 
ing the leaflets separately into the vertical by means of the motile 
organs at their bases. 

Strophostyles helvola, on the other hand, is a plant of wide 
northern distribution. It is of much smaller stature, but has very 
much the same ecological development as Canavalia. No one of 
these plants may be described as dominant in this region, except 
in one restricted locality on Breton Island where the two species 
of /pomcea form a network covering the soil much as described by 
Schimper. (See Plate 8.) They do not, however, even here 
serve to attract other plants and the association is poor in species. 
Associated with the just mentioned prostrate forms are a few 
sedges and some grasses, notably Spartina and Panicum amarum, 
the latter in isolated clumps between which usually germinate the 
seeds of the prostrate vines already named and from which the 
plants extend their runners in various directions, but chiefly toward 
the lower beach. 

The upper beach extends from the upper limit of high water 
and ordinary wave action, and shades off on the inner side into a 
sand plain formation to be considered beyond. The name upper 
beach is less appropriate than back strand, because the zone, 
properly speaking, is not a beach, as Cowles has pointed out. 
The term strand has, however, been given a much wider applica- 
tion, so we choose for our present purposes the word beach. The 
upper beach, then, is composed of very low dunes, caused by ac- 
cumulations of sand about the grass, Panicum amarum, which here 
attains full development. Associated with Panicum amarum, a 
maritime plant found as far north as Long Island, is another large 
grass of more southern distribution, Uniola paniculata, which 
grows in scattered clumps, adding to the otherwise monotonous 
grass of the beach dune vegetation a very striking element of 
beauty in its gracefully curved large inflorescences. Uniola 
paniculata is, however, of much less importance as a sand-bind- 
ing grass than it appears to be on the east coast of Florida or on 
Ocracoke, according to Webber (11) and Kearney (6), respec- 
tively. The quantitative relation, stated by Webber, namely, that 
in Florida it forms 75 per cent. of the vegetation is about reversed, 
Panicum amarum taking the lead to that extent. 
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Yucca gloriosa also appears occasionally as a striking feature 
of the beach dunes, as was observed on Breton Island. 

Panicum amarum appears to correspond in its habitat and be- 
havior to Spinifex squarrosus of New Zealand, as described by 
Schimper.* 

The upper beach association may at times consist wholly of 
three plants, Panicum amarum, Ipomoea Pes-caprae and /. acetosae- 
folia (Plate 8). This occurs if the width of the island is not great 
enough to permit the growth of vegetation in the lee of the dunes. 
If, however, as occurs in the older, wider portions of an island, an 
accumulation of sand of some depth has taken place, or if the 
island has been extended into a sand spit of considerable area, 
other conditions are set up which we describe under the following 
head. 


The Sand Plain Formation (Plates 9 and 10) 


Floristically considered there are three leading types of the 
sand plain. These may be distinguished also by age, in the order 
of which they may very properly be described. 

The youngest is the sand spit plain. This is usually a low- 
lying extent of sand, hot, brilliantly lighted and wind swept. It 
is also subject to inundation by the sea during heavy weather 
(Hilgard). Being continuous with the older part of the island, 
their beaches are continuous. The lower beach of the sand spit 
is less steep and strand pools are of frequent occurrence. The 
middle beach is in like manner less abrupt, and is coordinately 
much broader. The dunes of the upper beach may usually be 
followed for some distance from the older part of the island, but 
they sooner or later fail. The whole area of the plain is then open 
to the sea without the protection offered by the dunes, and pro- 
duces a scattered vegetation of the beach annuals together with 
perennials of similar ecological character. 

The occurrence of driftwood or of plants on the plain causes 
irregularities in the surface. These are of the form : (1) Of shallow 
depressions or basins of small extent usually below the general 
level and very generally wet ; (2) Of low dunes ; and (3) Of more 
or less level stretches of sand. 


* Pflanzengeographie auf physiologische Grundlage. 
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In the basins one finds a scanty vegetation, a species of /y- 
drvcotyle being the most constant element. The plant has pros- 
trate buried stems and only the leaves and inflorescences appear 
above the surface. The petioles are vertically placed and the pel- 
tate leaf-blades are also strictly vertical, although no orientation 
was observed. Mollugo verticillata is to be found here also. 

In the second place the surface may be raised locally into 
dunes of usually inconsiderable size. The dune formers are the 
grasses on the one hand (Panicum repens and P. halophilum) and 
chiefly two perennials, /va imbricata and Serenoa serrulata, which 
here grow in symmetrical cespitose clumps and gradually collect 
about their bases a dune upon which they raise themselves above 
the general level, and so become raised upon a pedestal of sand. 
For this reason the name pedestal dune appears to be appropriate 
to this dune form. The absence of strong continuous winds may 
account for the ability of these plants to act in this manner. 

Extending between the elevations and depressions are more or 
less level reaches where a number of plants grow whose form does 
not favor the accumulation of sand about them, plants namely 
which do not tend to produce a network of stems, such for ex- 
ample as some sedges (Scirpus Americanus, Cyperus cylindricus). 
There occur also a few small plants of the radiant type and some 
grasses (Diodia teres, Sesuvium, Syntherisma fimbriatum, S. filt- 
Sormis, Cenchrus incertus, C. tribuloides, Euphorbia cordifolia). 
Physalis angustifolia is also frequently met with. 

The second type of sand plain referred to above may be desig- 
nated as the open, grass plain, characterized as it is by a plant 
covering of a large number of herbaceous species of low stature 
among which the grasses greatly predominate. Some of the 
grasses, however, are of large size, Chaetochloa magna and Uniola 
paniculata forexample. The other prominent feature is effected by 
a heavy growth of slender vines (Vigna glabra, Clitoria mariana), 
sometimes so dense as to cover the other vegetation out of 
sight, and covering considerable area. On the whole the condi- 
tions in this type of sand plain are decidedly mesophytic as com- 
pared with the beaches and other formations here described, 
because of the dense covering of plants and because also of the 
much less salt content of the soil. Two species of Commelina, 
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Chamaecrista littoralis, Gerardia purpurea, Croton maritinum and a 
goodly number of low mesophytes complete the association. 

The third type of sand plain is the forest-covered area to be 
found only on the larger islands of the Mississippi Sound, where a 
large area has been for a long period of time removed from the 
immediate influence of the sea. Regarding Cat Island as a type, 
the plain may be described as established, inasmuch as the surface 
is subject to erosive agencies only to a very slight degree. There 
are no water courses, unless one would attach that name to sloughs 
in which the water is practically at a standstill. The wind can 
‘have but little effect upon the topography, as the soil is moist and 
moreover is protected by the tree covering, while the force of the 
wind is broken by the large dunes lying to the windward. The 
surface is level save for a few low sand mounds which are not im- 
probably to be regarded as fossil dunes, whose topography is at 
present beyond the influence of erosive or moving agents. Else- 
where the surface is lowered a little and the soil becomes much 
wetter. Broadly speaking the whole area is covered by a forest 
of pines of two species, Pinus australis and P. Taeda, with Sadal 
glabra and Serenoa serrulata as prominent elements in the 
undergrowth. In the wetter places under the shade of the palmetto 
last named, a hepatic (Pel//ia sp.) was found in abundance in 
August, and there is reason to believe that in the winter season a 
number of species would be met with. In general, one may say 
that the pine-covered plain is ecologically a part of the coastal plain 
of the mainland, and that the flora differs from that of the pine 
barrens of the coastal plain in scarcely anything except in the 
number of species. So, too, with the mounds or fossil dunes above 
referred to upon which one finds invariably a growth of live oaks, 
generally Quercus geminata, or less frequently Q. Virginiana, 
under the shade of which, and in a soil of much greater organic 


content, grow a group of plants commonly found on the mainland 
in like situations. The tree trunks are clothed with incrusting 
lichens, while from the branches grow Ramailina and some folia- 
ceous species. On the lower parts of the trunks, and on the 
ground, mosses (Leucobryum especially) and liverworts grow. 
The lichen Cladonia rangiferina in rich fruiting condition was also 
found growing in clumps on the ground. Beyond the shade of 
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the trees, on the slope of the mound Opuntia Pes-corvi and Bald- 
winta multifiora are to be found together with a little convolvulus, 
Breweria, forming, however, a scanty plant covering only. Atten- 
tion should be drawn to the fact that the epiphytic plants (Po/ypo- 
dium polypodiotdes and Tillandsia usneoides) which are so common 
on the live-oaks of the nearby mainland, are here entirely absent. 


Sand Dune Formation 


In addition to the dunes already described in connection with 
the sand beach and sand plain formations there are two other dune 
types which still remain to be mentioned. These are the estab- 
lished dunes of low stature and the high wandering dunes. 

The former occur notably on Breton Island, and are usually 
less than one meter in height. They are clothed with a thicket of 
Ilex vomitoria and Myrica Gale, and with these is an undergrowth 
of herbaceous plants such as have been referred to in the descrip- 
tion of the open grassy sand plain, of which in point of fact, this 
/lex-Myrica dune formation is a part which has changed its aspect 
as a consequence of the growth of those evergreens. The cause 
of this change is obscure, but it seems probable that the shrubs 
have been better able to establish themselves on the lee of the 
grass plain. The formation corresponds very closely to the 
thicket formation of Ocracoke described by Keariuey, but lacks 
the particular species mentioned by him. Owing to the rather 
heavy protective covering of shrubby vegetation these low dunes 
are not affected by the wind to an appreciable extent and may 
therefore be regarded as in a relatively static condition, or other- 
wise expressed, as established. 

Only one of the islands visited affords conditions favorable for 
the formation of the high, wandering dunes, namely Cat Island, 
where they are to be found on the windward side. They are ar- 
ranged in a linear system which lies parallel with the shore line, 
and range in height from ten to twenty meters. The most north- 
erly dune of the system is the highest, and constitutes on this 
account a prominent landmark. It is quite naked save on the 
lee slope where a few annuals, ¢. g., /atropa stimulosa, Cenchrus 
sp. and some others, gain a temporary foothold in the shade of the 
trees which are doomed to partial or complete burial. The only re- 
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lation which this dune in particular holds to the vegetation is that 
of a destructive agent, for the pines especially are not able to with- 
stand the burial in sand. The live-oaks are, however, more re- 
sistant, and many examples of trees may be seen with only the 
ends of their branches protruding above the sand, and having the 
appearance of vigorous shrubbery. The branches of these oaks 
are covered with a growth of crustaceous lichens and a species of 
Ramatina, while an occasional annual grows in their shade upon 
the dune surface. 

The other dunes of the series have on their windward slopes a 
vegetation of annuals and perennials composed chiefly of /va im- 
bricata and Serenoa serrulata, with occasional clumps of Uniola 
paniculata, Siphonychia corymbosa and species of Euphorbia, plants 
which are by no means confined to this habitat, as the reader has 
already seen. The lee slope, which in all cases observed is very 
steep, recalling the appearance of the dunes of Figs. 15 and 16 of 
Cowles’ paper supports no plants excepting a meagre, but never 
too meagre, growth of Cenchrus. These dunes are in rapid motion, 
and have left behind them a “ graveyard”’ of dead pines. Their 
motion is evidenced not only by the character of the lee slope but 
also by the distorted, protruding, but still living leaves of engulfed 
plants of Serenoa. Reference has been made to the low sand 
mounds encountered in the pine-clad plain as having originated as 
dunes, but which are now beyond the effect of the winds. Upon 
this explanation they may be called fossil dunes in a somewhat 
exact sense. 


SHELL STRAND VEGETATION (PLATE 11) 


In the general account of the physiographic features of the 
islands attention was drawn to the origin and presence of a dune 
of shells on the seaward margin of many of the low islands. 
There are two ways in which the dune may lie with reference to 
the margin of the alluvial plain upon which it is superposed. The 
figures here presented will show at a glance the difference. In the 
upper diagram (Fig. 2, a) the edge of the alluvium is bare, so that 
it is eroded by the waves, and pari passu the shell dune is advanced 
toward the lee edge of the island. Under some conditions the 
edge is eroded more rapidly than the shell dune is moved forward. 
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Or it may be also that the load of shells has not been lifted well 
upon the muck plain, so that in either case the seaward margin of 
the dune lies below the water level. In this way a shell beach is 
formed, such as is represented in the lower figure. A description 


Fic. 2a. Diagram of a shell-marsh island at right angles to the shell dune. 


of the latter condition will serve for the present purpose because, 
as will be shown, the flora of the two differs but little. 

The conditions of growth on a shell dune are as follows: Or- 
ganic materials, as well as alluvial detritus are almost entirely ab- 
sent as they are carried through by the percolating water, which 


at the same time reduces the salinity if the substratum. The de- 
gree of salinity may, however, be suddenly increased by the sea 
water in unusual weather. This absence of salinity is not true of 
the lower beach, which, however, is devoid of vegetation for other 
reasons. Water of capillarity is absent except rarely when the 
fragments are very small. A fair amount of moisture is, however, 
present because the shell fragments hold water better than might 
be suspected. These characters, taken together with the high 
temperature and intense insolation, produce a decidedly xerophytic 
condition. The percolating water contains probably an unusual 
amount of calcium carbonate, making the shell dune not unlike a 
coral beach. 

In spite of such apparently unfavorable conditions, the small 
area of the shell dune produces a good number of plants. 

Vegetation is not encountered in the lower beach or the lower 
zone of the middle beach. The plants of the upper zone of the 
middle beach are chiefly prostrate annuals, of which Luphorbia 
polygonifolia and Strophostyles are almost the only examples. 


Fic. 2é4. 
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Chenopodium Berlandiert sometimes occurs. It is possible to point 
out the limit of the middle beach only in a loose way. For the 
present we regard the upper beach as occupying the ridge and the 
area behind it. Here the flora is very diversified. /va frutescens 
is the first shrub to make its appearance, and this almost always 
heavily attacked by Cuscuta Gronovit. In lower places Spartina 
polystachya and S. junciformis and Sporobolus Virginicus are quite 
abundant. On the crests of the ridges Dondia maritima and Afri- 
plex cristata, white here and further back Lyctum Carolinianum, Bor- 
richia frutescens, Chrysoma pauciflosculosa, and Opuntia Opuntia 
are the chief perennials. Among these Amérosia artemisacfolia, 
Leptilon Canadense, Lepidium Virginicum, Elymus Virginicus, 
Polygonum and Cakile fusiformis form a weedy growth. Creep- 
ing over these plants are the vines Seutera palustris, Vigna glabra 
and /pomoea sagittata and /. commutata. 


SALT MARSH VEGETATION 
Muck Marsh Formation (Plate 11) 


The simplest salt marsh condition is to be found on those 
islands which are small and lie in a protected position so that the 
sea does not throw up the shell fragments which occur in the con- 
tiguous waters. An island of such character is a low-lying, al- 
luvial flat with a surface which is nearly level. The flora is limited 
to a few species segregated usually in two easily recognizable asso- 
ciations. These are the grass association, either mixed or pure, 
and the Batis-Salicornia association. The former is to be found 
more often near the shore where the surface is a little higher than 
in the interior and is composed of Spartina (S. patens and S. 
stricta), which in many places are largely replaced by Distichiis. 
Other grasses are quite rare. The other association is composed 
of succulents of two genera, namely, Bats maritima of tropical and 
subtropical distribution, Salicornia Bigelovii and S. ambigua. The 
first-named is by far the most dominant plant, forming in some 
places a pure association covering acres of surface. A striking 
character of the plant is the strong development of cortical 
aérenchyma about the roots and the lower part of the stem. The 
anatomical characters of this and many others of the American 
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tropical strand succulents have been described by Warming. The 
salicornias, which are plants of more northern distribution, are by 
no means so plentiful as Batis. They are, however, of the same 
ecological character, being stem succulents, while Aazs is a leaf 
succulent. The only other plant occurring in the muck marshes 
is Avicennia nitida, with its well-known negatively geotropic roots 
(pneumathodes). This mangrove grows abundantly on some of 
the islands to the extent almost of the exclusion of other species 
(Breton Island), but in no case reaches a height greater than 60 
cm. They produce, however, flowers and fruit. On some of the 
islands visited great numbers of dead plants were found which 
had doubtless been killed by the frost. The fact that all the dead 
ones were about of a size indicates that this plant is so killed and 
that it is here in its northern limit. The soil of the salt marsh is 
composed of a very finely-divided alluvium which packs very 
tightly, and this with the water which is saline results in a mass 
which effectually prevents the entrance of air. This accounts for 
the development of the pneumathodes of Avicennia and the abun- 
dant aérenchyma of #azs, paralleling the well-known structures 
of similar adaptive significance in many swamp plants. 

The general appearance of the salt muck marsh vegetation is 
one of somber uniformity. The succulents are of the same height 
and color—a dark green, and the grass association is a bluish gray. 
The variety of color of the northern salt marsh plant covering is 
well-nigh absent. 


From the above it will be seen that there are scarcely any plants 
common to the shell strand and muck marsh. Apparent excep- 
tions (¢. g., Spartina juncformis) may usually be explained by the 
fact that the roots may penetrate into the mud through the 
shells. Marsh plants may thus be found in the shell strand, espe- 
cially in the shell-muck marsh. The converse is scarcely ever 
true. The lee edge of the encroaching shell dune shows a sudden 
and complete change from the muck marsh, as is shown in 
Plate 4. 


Shell Marsh Formation 


In some instances the shell dune becomes broad and scattered 
on the inner limit and the shell fragments are mixed with the allu- 
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vium of the marsh so as to make a looser soil which is less homo- 
geneous and better aérated. It happens also that the area may be 
better drained. In such conditions the plants are prostrate (Zippia 
nodifiora, Lithophila vermiculata) with the exception of Salicornia, 
one species of which has plagiotropous shoots. With these there 
was found on Bird Island a single plant of Citrudlus vulgaris, a 
plant mentioned also by Kearney as occurring in a feral state on 
Ocracoke. Limonium Nasiii grows usually in such a soil, and is 
to be found for the most part on the lee margin of the shell dune. 


Sand Marsh Formation 


On the larger islands the sand covering of the lee part of the 
island is sometimes so thin that the alluvial foundation is hidden 
by only a few centimeters. In limited areas, however, the depth 
of the sand may be greater. In these two ways the conditions 
for a sand marsh are set up in which the plants may be rooted in 
pure sand or partly in the underlying alluvium. The latter con- 
dition is especially favorable for the formation of a reed marsh in 
which species of /umcus are the chief factors. Marshes of this 
kind are sometimes of large area. When the sand covering is 
very thin, as is the case in parts of Breton Island, the sand marsh 
takes something of the character of the muck marsh, and Batis 
and Salicornia may occur. When the depth of sand is greater, 
which happens more frequently at a point more remote from the 
influence of the salt water an association of plants grows up in 
which Xyris serotina, Utricularia subulata and Oldenlandia uniflora 
are prominent members. The more shoreward stretches of wet 
sand are either naked or bear a sparse growth of small plants. 
Among the number are Siphonychia corymbosa, Polypremum pro- 
cumbens, Gratiola subulata and Diodia Virginiana. 


THe Mup Lumps 


The top soil of these islands is very thin, overlying a dense, 
sticky clay. The usual marsh and aquatic plants are almost 
wholly wanting, as are also pines and oaks. The more abundant 
grasses are Spartina stricta and Capriola Dactylon. The only large 
trees are melias which have doubtless been introduced. On one 
of these islands a dense growth of a trailing Rudus not observed 
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elsewhere covered many acres. Tamariscinas and other Amaran- 
thaceae are much more abundant here than on the sand islands. 
Baccharis halimifolia is abundant on all the mud lumps and is 
often the only woody plant. 


Tue 


No attempt has been made in the preceding pages to include a 
treatment of the phytogeographical conditions of the land of the 
Delta, since it is a part of a region which justly requires a separate 
study. The general statements pertaining to the more recent part 
of that area are as follows. 

The “ passes”’ of the Mississippi River are broad channels of 
fresh water separated from the waters of the Gulf by an irregular 
and frequently very narrow strip of land of river deposit. The 
greatest elevation of the surface above sea level is on the bank of 
and near to the stream. On the other side the land slopes grad- 
ually away toward salt water, while toward the fresh water the 
slope is abrupt. 

Two associations are to be recognized, both of which have 
grasses as the determining elements. These are the Phragmites, 
Vigna and the Spartina associations. The former occupies the 
higher levels and therefore the portion of the bank near the fresh 
water. The grass makes a dense growth, and spreads by means 
of the long decumbent stems and stolons. These and the roots 
bind the soil, which however is gradually eroded, leaving project- 
ing clumps of the grass along the banks. From these clumps the 
decumbent or prostrate stems project out into the water and sway 
in the current, extending down stream 30 meters or more. On 
the highest part of the bank the “canes”’ form a mechanical sup- 
port for a very profuse growth of Vigna glabra which is almost 
impenetrable. Occasional trees of Sa/ix nigra and vines of Am- 
pelopsis arborea are to be seen along the bank. 

In the swampy ground of the lower levels which border on 
the salt water Spartina gives the character to the vegetation, and 
this is often the sole plant. The two associations fade into each 
other, but there is nevertheless a fairly distinct line of demarkation. 
As one advances northward and as the land broadens out, a sort 
of swamp meadow land is found, where occur many grasses and 
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leguminous plants. Here, too, the willows become more numer- 
ous and the cypress comes in. 


BALLAST 


At the lower end of the south pass there occur a number of 
plants which are adventive from many parts of the world. These 
have been brought in ballast which has been dumped along the 
banks near Port Eads where these exotic forms are to be found in 
considerable profusion. A few have already become established 
and probably others will be established in the future. The ballast 
plants are chiefly tropical and subtropical in their origin. 


PHYTOGEOGRAPHY 


The general geographical relations of the Delta island flora 
may now be indicated briefly. 

We notice with Kearney the infrequency of parasitic fungi, and 
it seems probable that his explanation is correct, namely that the 
adaptations which serve to inhibit transpiration enable plants to re- 
sist the attacks of parasites. Other fungi are also scarce. A very 
few boleti and polypori were collected. 

The algal flora has already received mention. It may be added 
that a certain species of green alga occurs in quantity on the sur- 
face of the muck marshes, and attached to the lower parts of the 
stems of Spartina and other muck marsh plants. Otherwise the 
algal flora is very meagre. 

Lichens are abundant on the limbs of trees (oaks and myricas) 
and sometimes on the ground on the larger islands. 

Mosses are rare excepting in a few favored localities on the 
larger islands. 

Liverworts are rather more abundant but are not striking in 
quantity or number of species. Some Lejeunea forms occur indi- 
cating a general tropical character of the hepatic flora. 

Certain widely distributed ferns occur, and these will be men- 
tioned in the list. They do not, however, form more than a weak 
element in the plant covering of the larger islands. 

Regarding the spermatophyta we may make the following pro- 
visional statements : 


1. Extended sand plains, removed from the direct influence of 
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salt water, make possible the growth of a large number of plants 
characteristic of the austro-riparian. These plains present the 
appearance of the typical pine barrens, with the absence of 
magnolias and deciduous oaks. The trees are Pinus Taeda, P. 
palustris, Quercus geminata and, less frequently, Q. Virginiana. 
As woody undergrowth Sadéal glabra, Serenoa serrulata and a 
large congeries of herbaceous plants common to the austroriparian. 
In this regard the larger of the Delta islands stand in contrast with 
Ocracoke. A few of the genera may be mentioned as indicating 
the type of vegetation: Aristida, Ascyrum, Andropogon, Drosera, 
Helianthemum, Gerardia, Hypericum, Lacinaria, Lechea, Opuntia, 
Panicum, Polygala, Rhexia, Sabbatia, Willughbaea. 

2. Certain plants are distributed far to the north and are found 
as strand plants. 


* Baptisia leucantha. Ruppia maritima (insaline waters). 
Cenchrus tribuloides. * Smilax Bona-nox. 

*Echipta alba. Strophostyles helvola. 

Euphorbia polygonifolia. Triglochin striata (Maryland). 
Monarda punctata. Triplasis (Sieglingia) purpurea. 
Rhus copallina. Vitis aestivalis. 


Moseley has shown that the appearance of a certain number of 
plants of southern distribution in the region of Sandusky Bay, 
Lake Erie, is due to the higher temperature and longer growing 
season. A mean difference of nearly 5° F. as compared with the 
climate of Buffalo is noticed. Those plants marked thus * in the 
above list occur also at Sandusky Bay. 

The following are found in North America only on the Atlantic 
coast as far north as indicated. 

Baccharis halimifolia (Mass.). 

Borrichia frutescens (Va.). 

Croton maritimus (N. C.). 

Distichlis spicata (Nova Scotia). 

Gerardia maritima (Me.). 

vomitoria (N. C.; Va.?). 

lva frutescens (Mass.). 

Juncus scirpoides (N. Y.). 

Kosteletskya Virginica (N. Y.). 

Xanthoxylum Clava-Herculis (N. C.; Va.?). 
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Lippia nodiflora (Ocracoke Island, N. C.). 

Opuntia Pes-corvi (N. C.). 

Panicum amarum (changing to var. minus in its northern range), 
Pluchea camphorata (Mass.; West Indies). 

Salicornia ambigua (Mass.). 

Salicornia Bigelovit (Nova Scotia). 

Seutera (Vincetoxicum) palustre. 

? Solidago sempervirens (New Brunswick). 

Spatina patens (Newfoundland). 

Spartina polystachya (Me.). 

Yucca gloriosa (Ocracoke Island, N. C.). 

4. Strand plants of tropical or subtropical distribution. 
(a) Tropical plants of the New World : 


Batis maritima. /va imbricata. 
Canavalia obtusaefolia. Lippia nodiflora. 
Centella Asiatica, Sabal glabra. 
Chrysoma pauciflosculosa. Serenoa serrulata, 


Uniola paniculata (Virginia, West India, and South America). 


(4) Tropical plants, circumterrestrial, or occurring at least in 
the Old and New World: 


Avicennia nitida. Lithophila (Philoxerus) ver- 
Ipomoea acetosacfolta. micularis. 
Ipomoea Pes-caprae. Sesuvium portulacastrum. 


5. A few plants of very wide distribution occur as weeds, espe- 
cially in the shell dune formation. The following are the prin- 
cipal ones : 

Ambrosia artimisaefolia. Leptilon Canadensis. 

Lepidium Virginicum. 


List oF SpEcIEs* 


In the preparation of this list we have followed, as closely as 
possible, the nomenclature given in Britton and Brown’s Flora of 
North America, the family sequence being that of Engler and 
Prantl, while the genera and species are arranged alphabetically. 
In addition to the species actually collected on this trip we have 
added several which have been collected previously by one of the 


* Plants reported by Kearney (6) as occurring on Ocracoke Island marked *. Those 
occurring in the strand flora of New Jersey, reported by Harshberger (4) thus ft. 
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authors (S. M. T.) on the same islands. The algae, some fungi 
and bryophytes collected have not yet been studied and therefore 
do not appear. We are indebted to Dr. N. L. Britton, Dr. J. K. 
Small, Mr. G. V. Nash, Dr. E. L. Greene, Dr. C. F. Millspaugh, 
Prof. F. Lamson-Scribner and Prof. F. S. Earle for the identifica- 
tion of numerous specimens. 

Cercospora sp. On /pomoea acetosaefolia, Breton Island. 

Puccinia paspali T. & E. On Paspalum Vaseyanum, Port 
Eads. 

Uromyces euphorbiae C. & P. On Euphorbia prostrata, Cat 
Island. 

U. polygoni (Pers.) Fckl. On Polygonum littorale, lle a Pitre. 


OsSMUNDACEAE 
+ Osmunda regalis L. Occasional on Cat and Breton Islands. 


POLYPODIACEAE 
Pterts aquilina caudata (L.) Hook. Cat and Breton Islands. 


SALVINIACEAE 
Azolla Caroliniana Willd. In quiet coves, mud lumps, near 
Passa Loutre, washed down by the currents. The plant was also 
collected floating in the stream, with Lemna sp. 


PINACEAE 

* + Juniperus Virginiana L. Two old trees on Cat Island, not 
observed elsewhere. 

Pinus palustris Mill, P. serotina Michx., P. Taeda L. These 
three pines are abundant on Ship, Cat and other sandy islands, 
but are never found in black muck or very wet soils. 

Taxodium aistichum (L.) L. C. Rich. Occasional on Cat 
Island; the Delta. 

TYPHACAE 

*+ Typha latifolia L. 

Common in marshy places, even where the water is quite 
brackish, and one of the characteristic growths along the river 
banks. Almost the first species to take possession of the newly 
formed land about the jetties. 
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NAIADACEAE 
+ Ruppia maritima L. Common in brackish ponds. 


SCHEUCHZERIACEAE 
* Triglochin striata R. & P. Common in mouths of bayous 
on the larger islands. 
ALISMACEAE 
Sagittaria graminea cycloptera J. G. Smith. Ship Island, on 
margin of pond. 
S. lancifolia L. On marshy ground, South Pass. 


GRAMINEAE 

Andropogon Elliotti Chapm. Occasional on dry knolls on the 
larger islands. 

A. glomeratus Walt. Rather common on margins of ponds on 
sandy islands. 

A. maritinus Chapm. Common on drifting sands only. 
Florida to Mississippi on the coast. 

+A. Virginicus L. Occasional on Cat and Breton Islands. 

Aristida dichotoma Michx. Ship and Cat Islands. 

A. gracilis Ell. In one locality on Cat Island. 

A. lanata Poir. Occasional in dry woods, Cat Island. 

+A. purpurascens Poir. On dry’ sandy soil, somewhat remote 
from the beach on Cat Island. 

A. spiciformis Ell. On sandy marsh, Ship Island. 

*Capriola Dactylon (L.) Kuntze. Abundant everywhere ex- 
cept on the muck marshes and high dunes, very abundant on the 
mud Jumps. Introduced. 

Cenchrus incertus M. A. Curtis. Abundant on sandy soils, 
and the most common species of the genus. A pine barren grass. 
Southern Jersey southward. 

C. megacephalus Doell. Abundant just above the tide line on 
all sandy beaches, but not found elsewhere. 

tC. tribuloides L. Common on sandy islands. 

*Chloris petraea Sw. Common in the interior of all sandy 
islands. 

tDiplachne fascicularis (Lam.) Beauv. On low, wet sandy 
barrens, Ship and Cat Islands. 
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*+Distichlis spicata (L.) Greene. Abundant on damp soils, 
especially on the muck marsh islands. 

Elymus Virginicus L. (?) Occasional on shell beaches, Ile a 
Pitre and Sam Holmes Islands. 

Eragrostis hirsuta (Michx.) Nash. In a single locality, Breton 
Islands. Perennial. 

*E. Elliottii S. Wats. Occasional on dry sand. 

E. pectinacea (Michx.) Steud. Common except on muck soils. 

E. secundifiora Pres|. Rather common on the drier soils of 
Ship, Cat and Breton Islands, many of the panicles of the plants 
on Breton Island being strongly viviparous, a peculiarity not 
found elsewhere. Confined to the gulf coast. 

Erianthus saccharoides Michx. Cat and Breton Islands. 

Chaetochloa corrugata parviflora (Poir.) Scribn. & Mer. Port 
Eads. 

C. glauca (L.) Scribn. Port Eads. 

C. gracilis (H.B.K.) Scribn. & Mer. Common on ballast 
ground, Port Eads. 

*+C. imberbis (Poir.) Scribn. Ile a Pitre and Cat Island, on 
sandy beaches. 

C. magna (Griseb.) Scribn. Abundant on low wet black soil 
on Breton Island, occasional on Bird and Battledore Islands. 

*+Panicum amarum Ell. Very abundant on Battledore, Breton 
and other southern islands, but rare near the Mississippi and 
Louisiana coasts. 

P. angustifolium Ell. Occasional on Cat and Breton Islands. 

P. colonum L. Ship and Cat Islands. 

tP. Crus-galli L. Occasional on margins of ponds on the 
larger islands and very abundant in the marshes along the river. 

P. depauperatum Muhl. Occasional on Breton Island. 

P. gibbum Ell. In one locality on Cat Island. Coastal plain 
from southeast Virginia to Florida, and westward to Texas and 
Cuba. 


Panicum halophilum Nash 
P. repens L. var. confertum Vasey, not P. confertum Desv. 1816. 


A smooth and glabrous perennial with a long, stout rootstock 
from which arise rather stout erect stems which are densely 
clothed toward the base with overlapping leaves. Stems 1.5-4 
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dm. tall; leaves crowded below, scattered or wanting above ; 
sheaths with the margin often ciliate; ligule a narrow scarious 
ring less than 0.5 mm. wide ; blades firm, flat, lanceolate, usually 
2-6 cm. long, sometimes longer, 3-8 mm. wide; panicle dense, 
2-9 cm. long, its branches ascending ; spikelets crowded, glabrous, 
about 2.5 mm. long and a little over 1 mm. wide, the first scale 
one half as long as the spikelet, or nearly so, the apex acute at a 
broad angle, apiculate. 


In sand along the seashore acting as a sand-binder, Mississippi. 
Also in Mexico. Collected on Petit Bois Isiand, Mississippi, 
by S. M. Tracy, on May 8, 1898, no. 4566, and distributed as P. 
repens confertum, While resembling P. repens in general habit, 
its smaller dense panicle and the larger acute first scale of the 
spikelet will at once distinguish it. In P. repens the panicle is 
long and slender, and the first scale of the spikelet is only about 
a fourth as long as the spikelet and truncate at the apex. 

Very common on beaches and damp, sandy places on all the 
islands, the horizontal creeping rootstocks often three metres in 
length and rarely producing tubers. 

P. hians Ell. Common in wet, sandy places. 

P. Nashianum Scribn. Dry, sandy banks, Cat Island. Com- 
mon on dry sandy places, usually in the shade of palmettoes or 
other shrubs. Pine barrens. 

+P. proliferum Lam. Observed only near an old house at 
South Pass. A straw grass. 

P. repens L. Occasional on the dunes and dry sand ridges of 
Ship and Cat Islands, the abundant tubers on the perpendicular 
rootstocks often buried to a depth of eight decimetres. 

P. sphaerocarpon Ell. Cat and Breton Islands. 

P. Walteri Pursh. In wet, sandy places, Breton Island. 

* Paspalum ciliatifolium Michx. Common on the larger islands. 

P. compressum Nees. Occasional on the larger islands, abun- 
dant on the mud lumps, and at Port Eads. 

P. Curtissianum Steud. Cat Island. 

*P. distichum L. On wet, black, heavy soil on several islands ; 
very abundant at South Pass and along the jetties. 

P. Floridanum Michx. Cat Island. 


P. membranaceum Walt. On margins of ponds, Ship and Cat 
Islands. 
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P. paspaloides (Michx.) Scribn. One locality on Ship Island. 

P. plicatulum Michx. Abundant on rich, damp soil, Ship, Cat 
and Breton Islands, 

P. setaceum Michx. Common on the larger islands. 

P. Vaseyanum Scribn. Port Eads. Has been found by one 
of the writers (S. M. T.) at New Orleans and Mobile, but not else- 
where along the coast. 

Phragmites Phragmites (L.) Karst. Occasional on wet soil on 
nearly all of the islands, and the most common species on the low 
mud flats, from Cubit’s Gap to the mouth of the river, often grow- 
ing in the edge of the water and producing floating, proliferous 
canes from five to eight metres in length. The predominant species 
on the low, newly-formed land near the jetties. 

Spartina junciformis Engelm. & Gray. Entirely confined to 
the Gulf coast. 

*+S. patens (Ait.) Muhl., + S. polystachya (Michx.) EIlL., 
*+?S. stricta (Ait.) Roth. All of these species were found 
very abundantly on nearly or quite every island and _ locality 
visited, S. patens and stricta being the more common species in 
the interior of the islands, while the others are confined principally 
to within a few meters of the beach. 

* Sporobolus Indicus (L..) R. Br. Rare on the larger islands ; 
abundant on made ground, from South Pass to Port Eads. 

S. junceus (Michx.) Kunth. Not rare on dry knolls, Cat and 
Breton Islands. 

S. Virginicus (L.) Kunth. On sandy beaches just above tide, 
often forming a dense sod-like growth. 

Stenotaphrum secundatum (Walt.) Kuntze. Occasional on 
Breton Island and at South Pass. 

S. filiforme (L.) Nash. Abundant on Cat Island, spikes often 
3 dm. in length. 

Syntherisma fimbriatum (Link) Nash. On dry beaches, Cat 
Island. 

S. humifusum (Pers.) Rydb. Somewhat common on dry soil, 
Cat and Breton Islands. 

S. sanguinale (L.) Nash. Common everywhere except on 
muck marshes. 


Triplasis Americana Beauv. Occasional on dry, sandy soil in 
pine woods, Cat Island. 
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T. purpurea (Walt.) Chapm. On dry, sandy knolls, Cat, 
Hog, Battledore and Ship Islands. 

Uniola longifolia Scribn. Occasional in moist woods, Cat 
Island. 

*U. paniculata L. Very abundant on Ship, Cat and Breton 
Islands, the larger lumps sometimes producing as many as sixty 
culms, and forming a striking feature of the dry and almost naked 
sand hills. 

CYPERACEAE 

* Cladium effusum Torr. On borders of ponds, Ship, Cat and 
Breton Islands ; common at South Pass and Port Eads. 

Cyperus articulatus L. One locality on a dry, sandy beach, 
Cat Island. 

*?+C. cylindricus (Ell.) Britton. Larger heads and broader 
leaves than those of the eastern type. Common on Ship and Cat 
Islands ; occasional on Breton Island and at Port Eads. 

C. erythrorlizos Muhl. Breton Island. 

C. ferox Vahl. Cat and Breton Islands, not common. 

C. flavus (L.) Boeckl. On ballast ground, Port Eads. 

C. Haspan L. On wet, sandy soil, Ship and Cat Islands. 

C. inflexus Muhl. South Pass. 

C. Lecontet Torr. Common on damp, sandy soil on the larger 
islands ; the rootstocks often two or three metres in length. 

C. lutescens Torr. & Hook. Port Eads; Battledore Island. 

C. microdontus Torr. Sand, Breton Island. Not common. 

C. polystachyus Rottb. Widely distributed in tropical regions. 
On ballast ground, Port Eads. The Torrey Herbarium contains 
a specimen of this collected in New Orleans many years ago, 
probably about 1820, and one from St. Augustine, Fla., 1876, A. 
P. Garber. 

C. prolixus H.B.K. In flower only; unknown hitherto in 
North America ; ballast, Port Eads. 

C. Surinamensis Rottb. On ballast ground, Port Eads. Doubt- 
less adventive from the Caribbean region. 

C. vegetus Willd. In wet meadow, South Pass. 

C. virens Michx. In one locality at South Pass and on Breton 
Island. 


* Dichromena colorata (L.) A. S. Hitchcock. Rather common 
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on the wet, sandy soils of the larger islands; not observed on 
the mainland, where it is replaced by D. /atifolia Baldw. 

* ?Eleocharis albida Torr. Ina wet meadow, South Pass. 

Fimbristylis autumnalis (L.) R. & S. Common. 

+F. castanea (Michx.) Vahl. Common. 

F. laxa Vahl. Ship Island and Port Eads. 

*F. spadicea (L.) Vahl. Breton and Cat Islands. 

F. Vahlii (Lam.) Link. Common at South Pass. 

Hemicarpa micrantha (Wahl.) Britton. Wet sand on Ship 
Island and river bank at South Pass. 

Kyllingia brevifolia Rottb. In a wet meadow, South Pass. 

Ryuchospora dodecandra Baldw. Ona sandy knoll in shade 
of oak trees, Cat Island. 

R. fascicularis (Michx.) Vahl. Occasional on Cat Island. 

*+Scirpus Americanus Pers. Breton Island and South Pass. 

+S. robustus Pursh. On mud lumps. 

Scleria triglomerata Michx. Cat Island. 

Stenophyllus Stenophyllus (Ell.) Britton. On river bank at 
South Pass. 

SABALACEAE 


Sabal glabra (Mill.) Sarg. Occasional on Cat Island. 
Serenoa serrulata Benth. & Hook. Abundant on the drier 
parts of the sandy islands. 


LEMNACEAE 


Lemna sp. In bays, brackish water, mud lumps. 


XYRIDACEAE 


Xyris serotina Chapm. On border of marsh, Cat Island. 


COMMELINACEAE 


Commelina nudiflora L. Cat and Breton Islands. 
C. Virginica L. Breton Island. 


PONTEDERIACEAE 


Pontederia cordata L. Abundant along the river from Cubit’s 
Gap to Port Eads. 
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JUNCACEAE 
tJuncus marginatus biflorus Wood. Common on Ship and Cat 
Islands. 
*+/. scirpoides Lam. Ship, Cat and Breton Islands. 


LILIACEAE 
* Yucca gloriosa L.. Abundant on sand hills, Breton Island. 


SMILACEAE 
Smilax auriculata Walt. Breton Island. 
*S. Bona-nox .. Common on dry, sandy beaches above tide 
line. 
MyRICACEAE 
*+Myrica cerifera L. Common on all islands producing 
shrubs, often forming dense thickets on the borders of marshes, 
Ile a Pitre, Cat and Breton Islands. 


SALICACEA 

Populus deltoides Marsh. Occasional on newly-made ground 
from South Pass to the jetties. 

Salix nigra Marsh. Very abundant from South Pass to the 
jetties. The wood of this species is used almost exclusively in 
making the mattresses to form the jetties and the young trees are 
among the first to take possession of the newly-formed banks. 


FAGACEAE 
Quercus geminata Small. The common oak of Ship and Cat 
Islands. 
*Q. Virginiana Mill. Occasional on the islands, and the com- 
mon form on the mainland. 


MORACEAE 


Toxvlon pomiferum Raf. <A single tree on ballast ground, Port 
Eads. 


POLYGONACEAE 


Polygonella gracilis Meisn. Occasional on sandy knolls, Ship 
and Cat Islands. 


Polygonum littorale Link. On shell beaches, Ile a Pitre and 
Battledore Island. 
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P. Opelousanum Ridd. Ship and Cat Islands. 
P. punctatum robustior Small. In wet meadows, South Pass. 
* ? Rumex verticillatus L. On mud lumps. 


CHENOPODIACEAE 

Atriplex cristata H.B.K. On mud lumps and Breton Island. 

*Chenopodium anthelminticum L. On ballast grounds, Port 
Eads. 

C. Berlandieri Moq. Common on sandy beaches. 

+ Dondia linearis (Ell.) Heller. Common on low, barren sand 
spits, Breton, Bird and Battledore Islands. 

+Salicornia ambigua Michx. 

+S. Bigelovii Torr. 

Common on all saline marshes, and often forming the bulk of 
the vegetation over extensive areas. Both of the species are also 
found occasionally on wet and rather barren sand just above tide 
level. 

* +Salsola Kali .. Sand beaches and plains, Breton and Bird 
Islands. 

AMARANTHACEAE 

Alternanthera philoxeroides Griseb. On ballast ground, Port 
Eads. 

Amaranthus spinosus L. Occasional near an old house, Cat 
Island. 

Froelichia Floridana Moq. On dry, sandy knolls, Ship, Cat 
and Breton Islands. 

Lithophila vermicularis (lata) (L.) Uline. A few plants on shell 
marsh, Bird Island. 

Tamariscina concatenata (Mogq.) Uline & Bray. Breton Island 
and mud lumps. 

T. tuberculata (Moq.) Uline & Bray. Battledore and Breton 
Islands. 

BATIDACEAE 
Bats maritima L. In all muck marshes or in those with a thin 


covering of sand. 


AIZOACEAE 
* Mollugo verticillata L. Abundant on dry sand, Cat Island. 
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Sesuvium portulacastrum L. Rather common on damp sand 
or shell beaches. 


CARYOPHYLLACEAE 
Scleranthus annuus L. Occasional on sandy islands. 
Siphonychia corymbosa Small. Occasional on Ship Island, 
which is the type locality, and abundant on Cat Island. 
Stipulacida setacea Michx. Cat and Breton Islands. 


NYMPHAEACEAE 
Castalia tuberosa (Paine) Greene. In pond on Cat Island. 


MENISPERMACEAE 
Cebatha Carolina (L.) Britton. Occasional on Cat and Breton 
Islands. 
LAURACEAE 


Persea pubescens (Pursh) Sarg. Cat Island. 


PAPAVERACEAE 
Argemone Mexicana L.A few plants on ballast ground, Port 
Eads. 
CRUCIFERAE 


Cakile fusiformis Greene. On sand and shell beaches, Bird, 
Battledore and Breton Islands. 


Lepidium Virginicum L. Battledore and Sam Holmes Is- 
lands. 


DROSERACEAE 
Drosera rotundifolia .. Wet sand, Cat Island. 


ROSACEAE 
* Rubus trivialis Michx. Cat and Breton Islands. 
Rubus sp. An unidentified species belonging to the “#ivialis 
group is very abundant on one of the larger mud lumps, where it 
makes a growth so rank and dense as to be almost impenetrable. 


MIMOSACEAE 
Acuan brachyloba (Benth.) Kuntze. In field at South Pass. 
A. Jllinoensis (Michx.) Kuntze. On shell beach, Ile a Pitre. 
Mimosa strigillosa T. & G. Common at South Pass. 
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CAESALPINACEAE 
Chamaecrista sp. Very abundant on low, damp, sandy soil 
on Breton Island. 
Chamaecrista robusta Pollard. <A few plants on dry situations 
on Cat Island. 
PAPILIONACEAE 
* deschynomene Virginica (L.) B.S.P. Occasional on Cat Is- 
land, abundant at South Pass. 
A. viscidula Michx. Ship and Cat Islands, on dry beaches. 
Amorpha fruticosa L. South Pass and Port Eads. 
Baptisia leucantha T. & G. A few plants on Cat Island. 
Bradburya Virginiana (L.) Kuntze. Common on Breton and 
Cat Islands. A form with almost linear leaflets (var. angusti- 


folia) at South Pass. 


Canavalia obtusifolia DC. <A few plants on Breton Island. 

Clitoria Mariana L.. Cat and Breton Islands. 

Crotalaria ovalis Pursh. Cat Island. 

C. rotundifolia (Walt.) Poir. Port Eads. 

*Galactia volubilis (L.) Britton. Abundant except on black, 
marshy soil. 

Indigofera Caroliniana Walt. Occasional on Cat Island and 
at Port Eads. 

Melilotus Indica (L.) All. On ballast ground, Port Eads. 

Rhynchosia menispermotdes DC. Dry, sandy woods, Cat Is- 
land. 

Sesban macrocarpa Muhl. Occasional on Cat Island, abun- 
dant at Port Eads. 

+ Strophostyles helvola (.) Britton. Very abundant on all dry, 
sandy soil excepting on the high dunes. 

Stylosanthes bifora (..) B.S.P. Common on Cat Island. 

Trifolium repens L. Occasional along river bank at South 
Pass. 

Vigna glabra Savi. Abundant in nearly every locality visited 
excepting the low salt marshes and high sand hills, often form- 
ing a dense growth covering several acres. 


OXALIDACEAE 


O-xalis corniculata L. Cat Island. 
O. stricta L. Common. 
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LINACEAE 


Linum Floridanum (Planch.) Trelease. Abundant on Breton 
Island. 
RUTACEAE 
*Xanthoxylum Clava-Herculis L. Occasional on Cat Island. 


MELIACEAE 
Melia Azederach L. The only large trees on the mud lumps. 


POLYGALACEAE 


Polygala grandiflora L. 
P. nona DC. Cat Island; rare. 


EUPHORBIACEAE 

*Acalpha gracilens A. Gray. Common on Ship, Cat and Bre- 
ton Islands. 

Croton capitatus Michx. Abundant at Port Eads. 

*C. maritimus Walt. Occasional on Ship and Cat Islands. 

C. sp. Cat Island. (L. & T., 205.) 

Euphorbia Brasiliensis Lam. On ballast ground, Port Eads. 

E. cordifolia Cat Island. 

E. maculata L. Ile a Pitre and Port Eads. 

*+E. polygonifolia Ell. Cat and Battledore Islands. 

E. prostrata Ait. Ship Island. 

E. serpens radicans Engelm. Port Eads. 

Jatropha stimulosa Michx. Common on Cat Island, in sand, 
in the shade of trees, especially live-oaks, occasional on Breton. 


ANACARDIACEAE 
+Rhus copallina L. Occasional on Cat Island. 


ILICACEAE 


*]lex vomitoria Ait. Abundant on Ship, Cat and Breton Is- 
lands, occasional on Ile a Pitre and Battledore Island. 


VITACEAE 


Ampelopsis arborea (L.) Rusby. Cat Island and South Pass. 
* + Vitis aestivalis Michx. Occasional on Cat Island. 
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MALVACEAE 
Hibiscus lasiocarpus Cav. In wet meadows at South Pass. 
* +Kosteletskya Virginica althaefolia Shuttlw. Occasional on 
Breton Island. 
Sida rhombifolia L. Common at Port Eads. 
S. spinosa L. Cat and Breton Islands. 


HyYPERICACEAE 
Ascyrum cuneifolium Chapm. Cat Island. 
Hypericum Drummondii (Grev. & Hook.) T. & G. Cat Island. 
Sarothra gentianoides L. Cat and Breton Islands. 


CISTACEAE 
Helianthemum corymbosum Michx. Abundant on Cat Island. 
H. Georgianum Chapm. On a dry, sandy knoll, Cat Island. 
Lechea minor L. Ship, Cat and Breton Islands. 
*L. villosa Ell. Common on Cat Island. 


TURNERACEAE 
Turnera ulmifolia L. On ballast ground, Port Eads. 


CACTACEAE 
Opuntia Opuntia (L.) Walt. Common on Cat and Breton 
Islands, and Isle a Pitre. 
*O. Pes-corvi LeConte. Occasional on dry, sandy soil, Cat 
Island. 
ONAGRACEAE 
Jussiaea Peruviana L. 
J. suffruticosa L. On ballast ground, Port Eads. 
*Ludwigia alata Ell. Margin of pond, Ship Island. 
Ocenothera laciniata Hill. On ballast ground, Port Eads. 


HALORAGIDACEAE 
Proserpinaca palustris 1. Common on margins of ponds. 


UMBELLIFERAE 


*Centella Asiatica (L.) Urban. Abundant on Ship and Cat 
Islands. 
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Hydrocotyle Bonariensis Lam. Very abundant and vigorous 
at Port Eads. 
H. sp. Wet sand, Cat Island. 


VACCINIACEAE 
Vaccinium arboreum Marsh. Occasional on Cat Island. 


PRIMULACEAE 


tAnagallis arvensis L. A single plant, on ballast ground at 
Port Eads. 
* tSamolus floribundus H.B.K. Occasional on Cat Island and 
at South Pass. 
PLUMBAGINACEAE 


Limonitum Nashii Small. Rather common in all saline marshes. 


LOGANIACEAE 
*Polypremum procumbens L. Common on the islands in dry 
soil. 
GENTIANACEAE 
+Sabbatia stellaris Pursh. Abundant on all islands having a 
sandy soil. 
ASCLEPIADACEAE 
Asclepias amplexicaulis Michx. Abundant on dry, sandy 
knolls, Ship, Cat and Breton Islands. 
*Seutera palustris L. Abundant on saline marshes and on 
sandy beaches. 
CONVOLVULACEAE 
Breweria sp. Dry knolls, Cat Island. 


tConvolvulus sepium L. On upper sand beach, Battledore 
Island. 

t/pomoea acetosacfolia R. & S. Common on Breton Island. 

/. Carolina (L.) Pursh. Cat and Breton Islands. 

I. Pes-caprae (L.) Sweet. Very abundant on dry sand. 

*/. sagittata Cav. Common on damp, sandy beaches. 


CuSCUTACEAE 
Cuscuta arvensis Beyr. Bird and Cat Islands. 
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C. Gronowi Willd. Quite common, and usually on /va fru- 
lescens, 
BORAGINACEAE 
Heliotropium Curassavicum L. Occasional in nearly all lo- 
calities. 
H. Indicum L. Breton Island, the mud lumps and Port Eads. 
H. inundatum Sw. On ballast ground, Port Eads. 


VERBENACEAE 

Avicennia nitida Jacq. Rather common from Mitchell. Key 
southward. 

Lantana Camara L. Abundant on ballast ground, Port Eads, 

*Lippia nodiflora (L.) Michx. Very common on damp soil. 

Verbena littoralis H.B.K. On ballast ground, Port Eads. 

V. officinalis L. Port Eads. 

V. urticaefolia L. Occasional at South Pass. 


LABIATAE 

Clinopodium coccineum (Benth.) Kuntze. On dry, sandy knolls, 
Cat Island. 

Lycopus Europaeus L. One locality on beach, Cat Island. 

+ Mentha rotundifolia (L.) Huds. Port Eads. 

* +Monarda punctata L. A single clump on beach, Cat Island. 

*? Teucrium sp. Apparently an undescribed species, related 
to 7. Nashti, Occasional on Cat Island. 


SOLANACEAE 
Lycium Carolinianum Walt. Common on shell beaches, Battle- 
dore, Sam Holmes and Sundown Islands. 
Physalis angustifolia Walt. Abundant on dry sand, Cat and 
Breton Islands. 
P. mollis cinerascens (Dunal.) A. Gray. On ballast ground, 
Port Eads. 


*P. viscosa L. On ballast ground, Port Eads. These speci- 
mens correspond closely with the true P. wiscosa from South 
America, the common North American plant passing under that 
name probably being a distinct species. 

Solanum gracile Link. Occasional on Breton Island. 
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S. nigrum L.  Battledore Island and Port Eads. 
S. rostratum Dunal. On ballast ground, Port Eads. 


SCROPHULARIACEAE 
*Gerardia maritima Raf. Abundant on Cat and Breton 
Islands. 
Gratiola hispida (Benth.) Pollard. Wet sand, Cat Island. 
* Monniera Monniera (L.) Britton. Cat Island and South Pass. 


LENTIBULARIACEAE 


Utricularia subulata L.. Cat Island. 


RUBIACEAE 


* Diodia teres Walt. Common. 

*+D. Virginiana L. Common. 

*?Galium hispidulum Michx. Occasional among bushes on 
Cat Island. 

FHloustonia rotundifolia Michx. In rich, damp woods, Cat 
Island. 

Mitchella repens L. Occasional on Cat Island. 

* Oldenlandia uniflora L. Cat Island. 


CUCURBITACEAE 
* Citrullus vulgaris Schrad. One plant, Bird Island. 


CAPRIFOLIACEAE 
Sambucus Canadensis .. South Pass and Port Eads. 


COMPOSITAE 


Acanthospermum australe (L.) Kuntze. Port Eads. 

Actinospermum unifiorum (Nutt.) Barnhart. Occasional on Ile 
a Pitre. 

Aster exilis Ell. Bird Island and Port Eads. 

tBaccharis halimifolia L. Mud lumps. 

Bidens leucantha Willd. Abundant at South Pass and Port 
Eads. 

Baldwinia multifora Nutt. Dry sand hummocks, Cat Island. 

Boltonia diffusa Ell. Cat Island. 

*Borrichia frutescens (L.) DC. Abundant on Breton Island 
and Ile a Pitre. 


100 Lioyp AND Tracy: THE INSULAR FLORA 


Chrysoma pauciflosculosa (Michx.) Greene. On dry sand hills, 
Cat and Ship Islands. 

+Chrysopsis Mariana (L.) Nutt. Occasional on Cat Island. 

Eclipta alba (L.) Hassk. Common on wet, sandy soil on the 
larger islands. 

* tErechtites hieracifolia (L.) Raf. <A single locality on Hog 
Island. 

Erigeron repens A. Gray. Damp, sandy soil, Breton Island ; 
not before reported from east of Texas. 

*Gnaphalium purpureum LL. Common on Cat and Breton 
Islands ; a single plant observed at Port Eads. 

Helenium tenuifolium Nutt. Abundant at Port Eads, but not 
observed elsewhere. 

Heterotheca subaxillaris (Lam.) Britton & Rusby. | Occasional 
on Cat Island. 

*+/va frutescens L. The most common shrub on all low, 
sandy islands. 

!. imbricata Walt. Common on Breton Island ; occasional on 
Sam Holmes, Hog and other sandy islands to the southward. 

*+ Leptilon Canadense (L.) Britton. Common on sand or shell 
beaches. 

L. linifolium (Willd.). Occasional on Cat Island. 

* + Pluchea camphorata(L.) DC. A few plants on Bird Island 
and at South Pass. 

* P. foetida (L.) B.S.P. Common on Cat Island. 

* + Solidago sempervirens Not collected in flower, but 
presumed to be this plant. Breton Island. 

Sonchus oleraceus L. Common on shell beaches, Sam Holmes, 
Sundown and other islands. 

Trilisa odoratissima (Walt.) Cass. Abundant on Cat Island. 

*+Willughbaea scandens (L.) Kuntze. Common on mud 
lumps, occasional on Cat and Breton Islands. 

*? Xanthium strumarium L. A single plant, on Breton Island. 
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Explanations of Plates 


PLate 8. Panicum amarum dunes, with /pomoca acetosaefolia on the extreme left 
foreground and /. pes-caprae on the extreme right. 

PLATE 9. /va imbricata dunes on the sand spit plain; a stem of /pomoca Pes-caprae 
in the foreground. 

PLATE £0. Sand spit plain. Serenoa serrulata dunes. In the middle foreground 
a Panicum repens dane. Left foreground Cyperus cylindricus. Pinus Taeda in the 
background ; pine graveyard on the right. 

PLate 11. Shell dune showing lee margin encroaching on a pure Batis associa- 
tion. On the dune /va /rutescens. 
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The Nomenclature of the New England Agrimonies ° 


By Eucene P. BICKNELL 


Under this title in Rhodora for December last, Dr. B. L. Rob- 
inson discusses the names of our New England agrimonies, some- 
how making his way to the conclusion that four of our five species 
should bear names other than those in current use. My own 
responsibility for these names is such that this paper might well 
be personal in some slight way. Its paragraphs, however, quite 
surpass the reasonable in their personal tone and, indeed, bristle 
with a sort of porcupine sharpness whereof I am intended to 
be the victim. It is, nevertheless, gratifying to find my treat- 
ment of the species themselves frankly endorsed by so accom- 
plished a systematist as Dr. Robinson, and this, perhaps, is 
intended to weigh in ample balance against the tone of disagree- 
ment and criticism which pervades the remainder of his paper. 
All the more is this tone and criticism curious since a reconsidera- 
tion of the whole matter shows that the conclusions so supported 
really stand for a ‘‘ retrogressive search after priority,’ as is inad- 
vertently admitted, instead of such a progressive search as can 
alone ever warrant any nomenclatural changes. 

It may therefore be well to take up the species seriatim, fol- 
lowing Dr. Robinson, and openly meeting the questions involved 
in the interest alike of logical principles and sound botany. 


AGRIMONIA HIRSUTA (Muhl.) 


Dr. Robinson’s most serious objection to this name, as may 
fairly be inferred from his context, is on the score of its having been 
first used as a varietal designation. In other words, that its au- 
thor’s understanding of the plant which he named proves not to 
coincide exactly with our understanding of to-day—that some mys- 
terious taxonomic value attaching to it was not fully apprehended 
by its discoverer when, recognizing its distinctness, he conferred 
on the plant its distinctive name. 

Ostensibly the objection to the name rests on an alleged im- 
proper description. Now the question what is a proper and what 
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an improper plant description must ever be something indetermin- 
able by exact rule—a mere academic problem obviously ever open 
to the danger of receiving a solution far from the domain of practi- 
cal ideas. As a matter of fact, a majority of accepted descriptions 
will not survive a certain kind of impossible test. Suffice it, there- 
fore, that the characterization of a species, if not wholly by itself, 
then taken in connection with its context or other evidence, shall 
fix beyond peradventure the identity of the plant intended. 

That this name /irsuta of Muhlenberg is unmistakable in its 
application admits of not the slightest doubt. In advancing a con- 
trary view Dr. Robinson employs a kind of argument pitched 
somewhere between sarcasm and ridicule, which only betrays the 
weakness of his position, even apart from an unfairness of state- 
ment evidently more a matter of haste than of intent. 

No one having given any close heed to our agrimonies can 
doubt the exact application of Muhlenberg’s name. The agrimo- 
nies recognized by Muhlenberg were four in number. One other of 
our seven known North American species—a far southern plant 
(A. inctsa Gray) was wholly unknown to him; so that the deter- 
mination of what he meant by his /zrsuta lies among three spe- 
cies only instead of among seven, as Dr. Robinson declares. 
The well-considered selection and often entire sufficiency for pur- 
poses of identification of Muhlenberg’s descriptive adjectives is 
well evidenced in his ‘Catalogue,’ and it is not at all surpris- 
prising to find that his characterization of ‘‘ rough-haired”’ for one 
of his plants is entirely distinctive. The two eastern species not 
recognized by Muhlenberg are upon a moment's consideration 
promptly excluded from being in any way involved ; one of them 
(A. mollis Britton) is soft-haired throughout; the other (A. Arit- 
toniana) more or less so; while the fact that the latter is partly 
rough-haired has no bearing, since it is the most northern in range 
of all our species, not extending south to Carolina, which is ex- 
pressly named by Muhlenberg, and properly so, as the southern 
limit of his Azrsuta. The exact sufficiency and beautiful adequacy 
of Muhlenberg’s characterization of rough-haired is thus apparent. 
Dr. Robinson's objection that the plant in question is one of the 
least “hairy” of the group is not at all to the point. Note that 
Muhlenberg says rough-haired, not rough-hairy, an acute and very 
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true distinction. If Dr. Robinson objects to the plant being con- 
sidered hairy it is nevertheless always obviously and characteris- 
tically rough-haired. 

Nor is this all. In connection with his Agrimonia Eupatoria 
hirsuta Muhlenberg characterizes a variety glabra. This is clearly 
r.o other than the plant which, following Dr. Gray, I have taken 
up as the A. striata of Michaux. The fact that this plant was by 
Muhlenberg considered a variety of his /zrsuta points with perfect 
directness to just what his Azrsuta was. This A. sériata in its leafy 
parts approaches so close to A. /irsuta that its varietal relationship 
might well be predicated until disproved by critical study. In first 
attempting the segregation of the two plants it needed the closest 
and most persistent observation in order to satisfy myself that they 
were actually distinct. 

It may be added that if by his /Azrsu¢a Muhlenberg did not mean 
the plant here discussed then he had no knowledge of our com- 
monest, most conspicuous and most wide-ranging species, doubt- 
less also the species commonest and most conspicuous in the 
region where his observations were more especially carried cn. 

The “ well-nigh necromantic power’’ which Dr. Robinson in- 
vokes to explain my interpretation of Muhlenberg’s meaning may 
thus be identified after all with the most ordinary kind of common 
sense. It follows that the name /irsuta for our common species is 
scientifically because logically secure. 

As for Wallroth’s name A. gryposepala, which Dr. Robinson 
would adopt for the species, I am charged with the motive of ‘ dis- 
placing”’ it. As a matter of fact the name had never appeared 
in American botany until resurrected by me and assigned a place 
—a clearly rightful place—as a synonym. 


AGRIMONIA BRITTONIANA Bicknell 


Dr. Robinson's indictment of this name rests upon two counts : 
first, that the plant is the same as A. pilosa Ledeb. of central 
Europe ; second, that both plants are to be referred to the A. séri- 
ata of Michaux. 

If the European and American plants are really the same it is 
a matter of great interest, but I think it can scarcely be held that 
sufficient study has yet been given to the question to warrant any 
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final pronouncement on this point. It must be kept in mind that 
we are here dealing with a group of very critical species, and that 
those of our own country, absolutely distinct as they are, were, 
within a few years, although common and well-represented in her- 
baria, hopelessly confused and mostly thrown together under one 
name. Although I have given much attention to our species, I 
should hesitate to announce any capital conclusions as to identities 
founded on anything less than a most careful comparative study of 
complete material. The specimens of A. pilosa Ledeb. that I have 
myself examined, though few in number, were all from European 
herbaria and presumably authentic. These examples, apparently, 
indeed, representing more than a single species, were of plants 
certainly closely allied to A. Brittoniana, but which I could not 
regard as identical. Nor can the figure of A. pilosa Ledeb. in 
Reichb. Icon. 3: p/. 252, which is cited by Wallroth, be corre- 
lated with our American plant. 

A most interesting tendency of the more critical study of our 
plants has been to effect a gradual elimination of European forms 
once admitted to our flora, and it is certainly still in need of 
demonstration that a common American agrimony, not of alpine 
distribution, ranging from Quebec and New England somewhat 
southward along the Alleghanies and west to the Rocky Moun- 
tains, thence south into Arizona and New Mexico, is identical with 
a central European species. 

The brief allusion to A. pi/osa in my paper has been quite mis- 
understood by Dr. Robinson. Nothing was attempted in the way 
of “ disposal”’ of the species, only a mere reference to the confu- 
sion regarding it in the treatments of different European botanists. 
Wallroth placed it as a variety under A. Dahurica, an earlier name. 

As to the application of the name A. striata Michx., here is a 
case where doctors disagree. Dr. Gray many years ago having 
seen material of Michaux, as is expressly attested by him, re- 
ferred it unhesitatingly to the A. parviflora DC., also by him ex- 
amined, this latter.being precisely the plant described by me under 
Michaux’s name. Now, Dr. Robinson, having examined a speci- 
men of Michaux in the Jardin des Plantes, declares it to be the 
same as my A. Brittoniana. It is hard to solve this puzzle unless 
there be in existence, or was in Dr. Gray's time, more than one 
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specimen of Michaux’s A. sfriata which thus would represent a 
composite species. That it was at least a mixed species can 
scarcely be doubted, since otherwise it would appear that our 
commonest species was to Michaux quite unknown. 

It has been shown that Dr. Gray long ago established the 
identity of A. striata Michx. with A. parviflora DC. It remains to 
be proved that in so doing he was under no misconception in re- 
gard to the exact application of De Candolle’s name. This is 
easily done. Both names were placed by Dr. Gray as equivalent 
synonyms under his own A. Eupatoria var. 6. An excellent 
specimen of this variety, so labeled in Dr. Gray’s handwriting, is 
preserved in the Columbia Herbarium. It is precisely the plant 
which I have taken up under Michaux’s name ! 

Dr. Gray’s note on the specimen of Michaux in the herbarium 
of the Jardin des Plantes ‘est A. Eupatoria var. minor’ would 
seem to exclude A. Arittoniana from Michaux’s species, inasmuch 
as the latter becomes the largest plant of the group. The diffi- 
culties that have been encountered in the past in causing Dr. 
Robinson to see that critical species in other genera are really 
different may well be looked on as adequate reason for hesitat- 
ing to accept his identification of Arittontana with striata, in view 
of the earlier conclusion of Dr. Gray. At this point arises the 
question whether there is not, or was not in Dr. Gray’s time 
other material representing Michaux’s 4. striata, perhaps in the 
Richard herbarium. 

Michaux’s brief description referred to by Dr. Robinson as 
‘rather characteristic’’ is in reality no more eharacteristic of one 
of our species than of several others, and his assertion that his 
plant had white petals is characteristic of no species. No ade- 
quate reason yet appears why the name A. Arittoniana should not 
continue to stand. 


AGRIMONIA STRIATA Michx. fide A. Gray 

Agrimonia glabra (Muhl.).. 

Michaux’s name A. striata has now been used in such varying 
senses that it becomes necessary to use another name in connec- 
tion with it in order to indicate clearly the plant intended. In my 
use of the name, as explained in my paper reviving the species and 
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now again in the above discussion of A. Brittoniana, 1 followed 
Dr. Gray who was at pains to certify to its rightful application. 
Next in order of priority comes Muhlenberg’s name A. Expatoria 
glabra which, as we have now learned, should be rendered Agri- 
monia glabra, a most fitting designation, being wholly inappro- 
priate to any other one of our species. 

Dr. Robinson’s assumption that, had I taken due note of the 
type-station of Michaux’s plant, I could scarcely have failed to 
surmise its identity with my A. Arittoniana is quite wide of 
the mark. As well might I have predicated the identity of 
Michaux’s plant with A. /ursuta Muhl., also an inhabitant of 
the same region. Any surmise of the kind would, in fact, have 
been presumptuous in the face of Dr. Gray’s explicit announce- 
ment of the exact identity of Michaux’s plant. Moreover the 
ranges given in my paper were expressly stated to be incomplete 
—‘‘based alone on specimens actually examined and doubtless 
subject to considerable extension in some cases.’’ As a matter of 
fact the species A. g/abra (Muhl.) does occur in the Dominion as 
attested by specimens since examined from lower Canada. 

" The name A. microcarpa Wallr., which Dr. Robinson would 
adopt for this species, was unfortunately not given with an interro- 
gation in my synonymy as it should have been. A better insight 
into the matter has since shown that the name _ has no application 
to the plant in question, but almost certainly refers to some form 
of the species taken up by me as A. pumila Muhl. Wallroth’s 
name A. rostellata is, however, clearly applied to the piant, but is 
antedated twenty-nine years by Muhlenberg’s A. g/aéra. 


AGRIMONIA MOLLIs (T. & G.) Britton 


That the name A. p/atycarpa Wallr. “ will be preferred by con- 
servative botanists ’’ for this species is open to grave doubt. The 
conservative botanist who proceeds by preference rather than by 
rule is lost from the start. The first distinctive appellation for the 
species was mollis—mollis, therefore, instantly became its inalien- 
able name, personal preference now to the contrary notwith- 
standing. 

But even were it necessary to adopt a name of Wallroth’s for 
the plant Dr. Robinson's choice of A. platycarpa would still be 
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erroneous. I am here myself at fault through having omitted the 
mark of interrogation in taking up this name in the synonymy of 
A. mollis. It is not at all clear that the name does not refer to 
one of the apparently several forms or species included under A. 
pumila Muhl. At any rate, the name quite certainly does not 
pertain to the type of 4. mollis. 

I am well satisfied that 4. mo//is is an aggregate actually em- 
bracing a group of species. But in order to elucidate this a 
greater amount of material than is now available and the closest 
study will be indispensable. It may then be possible to give to 
Wallroth’s name a definite meaning. There seems, however, 
little reason to doubt that Wallroth’s name, A. pudescens is right- 
fully assigned to the synonymy of A. mollis. 

All things considered it can only be regretted that a wholly un- 
necessary confession has been introduced into the nomenclature 
of our agrimonies. Changes in botanical names, necessary evils 
at best, are especially to be deplored when proposed in disregard 
alike of easily ascertained certainties on the one hand and of pal- 
pable uncertainties on the other. 

In what has been written in support of such changes in the 
names of the New England agrimonies nothing is brought for- 
ward which at all justifies the displacement of any of the names 
previously adopted. 
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The Home of Botrychium pumicola 
By FRepERICK V. COVILLE 


(WitH PLATE 7) 


In the summer of 1897 the writer, with Mr. E. I. Applegate, 
acting as assistant, and a camp hand, was engaged in an investiga- 
tion of the flora of the Cascade Mountains of Oregon. On August 
fifth in a brief trip to the summit of Llao Rock, 8148 feet altitude, 
one of the highest elevations in the rim of Crater Lake, a Botrychium 
was discovered, growing in considerable abundance at a single 
point in the dry pumice gravel with which the broad summit is 
covered. The spot was on the rounded crest of the rock about 
fifty yards west of its highest point. As the species was believed 
to be undescribed an ample supply of specimens was collected, and 
from this the following description was drawn.* 


BoTRYCHIUM PUMICOLA Coville + 


Rootstock vertical, reaching a length of 8 cm. and a diameter 
of 3 mm., with an abundance of roots a millimeter or less in diam- 
eter; stem, together with the segments of the frond, reaching a 
height of 10 cm., the former about twice the height of the latter 
and in ordinary specimens 2 to 3 or even 3.5 mm. in diameter, the 
lower half or two-thirds thickly sheathed with the dark brown rem- 
nants of the stems of previous years; frond glaucous, the sterile 
segment nearly sessile, reaching a length of 3 cm., ternate, the 
divisions nearly sessile, the lateral ones about half or two-thirds the 
length of the middle one, each pinnately parted into fan-shaped 
somewhat one-sided lobes, these with crenulate margins and 
usually two or three lobules, the lowermost lobes of the middle 
division sometimes distinctly pinnatifid into several lobules ; fertile 
segment in most specimens a little longer than the sterile, bipin- 
nate, or one or both the lowest branches sometimes so developed 
as to indicate a tendency to ternate division ; bud with sterile seg- 
ment erect, the axes of the lobes horizontal. 


This Botrychium, although not very closely related to any spe- 
cies heretofore described, may best be compared with /unaria and 


* Published in Underwood, Our Native Ferns, ed. 6, 69. Igvo0. 
t On the ground of euphony the combination of letters icic, which in strict etymo- 
logical practice would occur in this word, was reduced to #. 
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boreale. In general makeup and particularly in the form of the 
lobes of the frond it resembles /uxaria, indeed it bears a striking 
resemblance to such an aberrant ternately divided specimen of 
/unaria as is figured by Milde in his Gefass-Cryptogamen.* In the 
series of thirty-one specimens of our plant preserved in the National 
Herbarium, however, the ternate character of the sterile segment is 
constant, except in a few depauperate plants in which the segment 
is onlya few millimeters in length. In pzmicola the three divisions 
of the sterile segment are ovate-triangular in outline and the lobes 
uniformly imbricated, the lower and larger lobes are frequently 
lobulate, or sometimes even pinnatifid and the entire sterile segment 
is congested to a maximum length of 3 cm. In /unaria the sterile 
segment has a single division, triangular-lanceolate in outline, its 
lobes little or not at all imbricated and seldom distinctly lobulate, 
the whole sterile segment often reaching a length of 5 or even 10 
cm. In general configuration pumicola closely resembles doreale, 
a resemblance chiefly due to the deltoid-ovate outline of the sterile 
segment of derea/e, but the latter has rhomboidal instead of lunate 
lobes, and although these show a tendency to lobulation, they have 
not developed to such a conspicuously greater extent than those 
immediately above to give the frond a really ternate character. 
From both éerca/e and /unaria the present species differs in its very 
pale green glaucous color, the much more persistent stem-sheaths, 
and the fact that the stems are buried in the soil upto the point of 
separation of the two segments. All of these are xerophilous 
characters correlated with the remarkable habitat of the plant. 

The soil of Llao Rock, a fine pumice gravel, apparently without 
any admixture of humus, is covered in winter by probably ten feet 
of snow. After this melts away in spring, the soil becomes very 
dry, and as July and August are almost rainless the plants of this 
and similar areas are subjected to an annual drouth of several weeks’ 
duration. While the elevation of this spot is very near timber 
line, where the flora would normally be made up of circumpolar 
plants, not a single such plant is found there. The species found 
on the area are follows : 


Sitanion elymoides Raf. 


* Milde, Nov. Act. Acad. Leop. Car, 26?: p/. 47. f. 125. 1858. 
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Trisetum subspicatum (L.) Beauv.* 

Carex Breweri Boott. 

Eriogonum ovalifolium Nutt. 

Eriogonum pyrolaefolium Hook. 

Eriogonum umbellatum Torr. and another undetermined species. 

Polygonum Newberryi Small. 

Lupinus minimus Doug]. 

Phlox diffusa Benth. 

Phacelia Magellanica (Lam.) Coville.+ 

Orthocarpus pilosus Wats. 

Pentstemon Davidson Greene. 

Aster Shastensis Gray. 

Hulsea nana Gray. 

Raillardella argentea Gray. 

Hieracium gracile Hook. 

In all these plants there are conspicuous protective modifica- 
tions which enable the species to endure the summer drouth to 
which they are subjected. To ordinary circumpolar plants, ac- 
customed to the more humid conditions of moisture-holding soils, 
such a drouth would be fatal. The absence of such plants on the 
deeply cinder-covered summit of Llao Rock may therefore be easily 
understood. In general the plants of the area are either, like the 
Botrychium, forms which have been derived from circumpolar 
generic types and which have developed drouth-resistant charac- 
ters adequate to their survival, or like the species of Friogonum, 
they belong to genera confined to the American continent and 
growing characteristically at moderate elevations in the arid re- 
gion, but differ in such a way from these low-elevation species as 
to be able to withstand the severe cold of a subalpine situation. 


Explanation of Plate 7 
Fig. a, entire plant; fig. 4, lateral view of frond ; fig. c, base of stem, the sheath 
dissecte1 away so as to show the enclosed bud. Figures @ and é are natural size, fig. 
¢ twice the natural diameter. 


* Typical 7risetum subsp catum is a circumpolar grass but our plant does not belong 
to the typical form of the species. It is likely to prove an undescribed species or sub- 
species. 

t Phacelia Magellanica is a composite species and a critical study of it will doubt- 
less show that the form to which the Llao Rock plant belongs is not identical with the 
typical form, 


North American Plantaginaceae.—Il * 
By E. L. Morris 
(WITH PLATE 12) 


One correspondent has written me asking on what grounds, in 
the preceding paper, I published the various species as annual and 
whether I found the determinative characters in the stems or in 
the leaves. He then said he had a perennial Plantago of the 
group under question, a specimen of which he would send me. 
Without doubt, the full study of the histology of specimens 
would assist to no small degree in the classification of the species 
of any genus or family. It is a matter for regret that there has 
been published no such study in Plantago (American species) for 
it would throw additional light on the old and recent species. The 
specimen sent me was a very proliferous form of ?. aristata. Whether 
it was a true perennial or a persistent individual freak I was unable 
to decide. To a written request for a statement from him of how 
many seasons this plant or its surrounding plants had been ob- 
served to persist, I have recently received the following answer : 
“The plantain I sent you has flourished this year, and I have seen 
many specimens larger than the one I sent you. The small [ones] 
with one or two inflorescences are, no doubt, seedlings that bloom 
already in the first season. I measured one individual covering 
1% square feet, all from one root, evidently four years old!”” My 
own observations in the field of P. aristata and Purshii force me to 
the belief that they are true annuals. Unfortunately I have not 
seen my correspondent’s plants. Their wide range and great fre- 
quency have given good opportunity to many observers, some of 
whom assure me that they have seen no indications of these spe- 
cies being other than annuals, after devoting attention to this ques- 
tion the past two seasons in the South where the perennial dura- 
tion would be most marked for these dry-ground species. The 


* The equivalent of North American Plantaginaceae, I, was published as ‘A Re- 
vision of the Species of P/antage commonly referred to Plantago Patagonica Jacquin,” 
Bull, Torr. Club, 27: 105-119. Ig00. 
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proliferous specimen of /. aristata referred to above has the fol- 
lowing unusual characters: Just below the middle of the central 
peduncle is a group of three bracts developed into leaves, the long- 
est g6 mm. in length, in the axils of which instead of flowers are 
three peduncles bearing two many-flowered and one several-flow- 
ered spikes. These spikes are like the others on the plant except 
in the shorter bracts. Above this group, below the base of the 
terminal spike, are several scattered foliaceous bracts, the longest 
65 mm. by 3 mm., each bearing in its axil a normal flower. A 
similar specimen, though less markedly proliferous, is in the her- 
barium of the New York Botanical Garden. It was collected at 
Brookings, South Dakota. Another nearly like the first is Pol- 
lard & Maxon’s no. 60, from Alabama, 1900, in the U. S. Na- 
tional Herbarium. 

Plantago aristata Nuttallii (Rapin) Morris is regarded by Dr. 
N. L. Britton to be a clear case of nanism. My own observations 
of this subspecies in New Jersey, in July, 1900, suggest the possi- 
bility of such being the correct position of these plants. 

In the preceding paper, for the sake of uniformity, I described 
with others the species P. spimulosa Dene., Purshiti R. & S., and 
erecta Morris. Though, as then understood, these species were 
plainly aggregate, judged by the material used from the various 
herbaria, it did not seem wise to segregate them till further study 
was made and a more accurate knowledge of the types was gotten. 
The greatest diversity occurs in the forms referred to P. spinulosa 
Dene., because of the least differentiation of characters in the older 
descriptions and having no plates at hand for reference. Speci- 
mens sent me for study from several collections, possibly referable 
to P. spinulosa Dene., so far as American records of the type 
could suggest, were so distinct from each other that knowledge of 
the type became necessary. This was gained, on inquiry, from 
the kind answer of Mr. C. DeCandolle of the DeCandollean Pro- 
dromus Herbarium at Geneva, and the accompanying photograph 
(represented in Plate 12) of Decaisne’s type, together with a 
bract and flower from the type. This photograph and the bract 
and flower evidently are not fully representative of the plants 
American authorities have called spinulosa, because they are too 
young to have ripened the pyxes and thereby swell the calyx to 
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mature size, and too young to have the mature internodes devel- 
oped. However, the bracts and the flowers are suggestive of the 
mature characters of this species. Specimens have been examined 
from the plateau and prairie regions west of the Mississippi River. 
To distinguish this species from the others of the spinulose group, 
it has seemed wise to revise the former description of P. spinulosa. 
The others I have referred to the new species P. verticillata, 
picta, oblonga and ignota. 

To definitely understand the differences between typical P/an- 
tago Purshit R. & S. (= P. Lagopus Pursh, not L.; ?. gnaphaloides 
(sic) Nutt.; etc.) and its forms, I have tried to ascertain the char- 
acters of the types. I have not been able to study Roemer and 
Schultes’s type, if they had one, but they refer their name to 
P. Lagopus Pursh (Fl. 1:99. 1814), as collected in dry situations 
along the Missouri River. Nuttall refers his name gnaphaloides 
to his own plants, noting “(ZLagopus Pursh, a name already ap- 
plied to a very distinct species),”’ collected on “‘high and gravelly 
hills; commencing to appear near the confluence of the river 
Jauke, and the Missouri.” His type has not been available to 
me, but one of his collections in Arkansas contained specimens of 
typical Purshit, and the specimens are in his own handwriting 
named guaphaloides. Concerning the station of his type from the 
river ‘‘ Jauke,”’ there has been some discussion. 

Coulter and Rose, in their Monograph of North American 
Umbelliferae, have referred to this locality the type of an umbel- 
lifer and suggest with question the possible equivalence of this 
name to Jaune, the old French name for the Yellowstone, although 
Dr. Rose has said to me that this explanation is not very satisfac- 
tory. It is known that Nuttall did not go much west of the 
Mandan villages, which never have extended west of the present 
town of Mandan. Previous to Nuttall’s visit to these villages 
they gradually had been moving from the east along the Missouri 
River. The only other river, whose old name is known, at whose 
confluence with the Missouri Nuttall did collect many species, 
which by small error could be called ‘“ Jauke,”’ is the present Da- 
kota or James River, in those days known as the Jacque River. 
Its union with the Missouri is in the midst of the country which 
Nuttall traversed. The transfer from Jacque to “ Jauke”’ prob- 
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ably was due to mispronounciation of the name, not to clerical 
error. With three hundred and fifty miles to account for between 
the Mandan villages and the Yellowstone River, and with only 
one other river in the Dakotas having a somewhat similar name, 
it is reasonable to conclude that the river “‘ Jauke’’ was the Jacque 
River. Pursh refers his Lagopus to specimens seen in Nuttall’s her- 
barium, collected by Nuttall. In thé herbarium of the Philadelphia 
Academy of Sciences is Pursh’s specimen of his Lagopus from Brad- 
bury’s collection. The far northwestern range of two forms of P. 
Purshit readily suggests that further study may determine them 
as distinct species, though at present they strongly intergrade in 
western Wyoming and Montana and in Oregon and Idaho. One 
of these was annotated by Dr. Gray as P. Patagonica var. 
spinulosa Syn. Fl. N. Amer. It very markedly differs, however, 
from any forms hitherto referred to spinulosa. With only these 
facts and the strong intergradations, it is impossible to separate the 
very unlike extremes of this species. It varies from short, com- 
pact, heavily-villous, dense-spiked forms of sun-baked plateaus and 
prairies to the tall, grass-like, glabrate, interrupted-spiked, quite 
long bracted ones of the cloud-covered mountains. There are no 
varying anatomical characters to distinguish these forms other than 
those due to moisture and temperature. 

Mr. G. B. Grant, of Lexington, Massachusetts, has sent me 
specimens of a Plantago collected at Avalon, Santa Catalina Is- 
land. At first it seemed to be a form of a mainland species, but it 
differs in many important characters. It is closely related to P. 
dura Morris, but differs in the following points: The plant is con- 
spicuous by its brilliant white pubescence over as brilliant a green 
of the plant itself, the spikes are coarser and more showy, the 
bracts are without callous apices and little if at all exceed the 
lobes of the calyx, and the callous teeth of the leaves. For this 
handsomest of the western narrow-leaved Plantagos, I propose the 
name P. speciosa. 

Size, habit and leaf characters, together with dimorphism of 
the stamens in P. erecta Morris form the basis of separation from 
erecta of the new species P. obversa which could be included in the 
other on bracteal and floral characters only. 

Reference to the former paper and to the records in this will con- 
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vince at once that the geographical distribution and the climatic 
conditions characteristic of such ranges are in importance second- 
ary only to the anatomical characters and habits, if not the direct 
cause of them. These apparently had no consideration in the 
older writings on this family inside of continental distribution. I 
am fully convinced that sufficient study of the habitats and range 
of these and other species of the Plantaginaceae will be of the 
utmost value in further verification and recognition of the true 
relationships within the family. It is a matter of personal regret 
that I have not been able to study these important points in the 
field. 

Several correspondents have suggested that the collectors’ 
numbers and dates would have made the first paper more useful. 
I believe worse confusion was avoided by the omission of such 
numbers and dates, for as many as a dozen collectors have dis- 
tributed from two to four species of antago under a single number 
and date, sometimes even broad- and narrow-bracted species 
together. To illustrate: The only specimens of R. A. Plaskett’s 
no. 55, from the Santa Lucia Mountains, available to me were un- 
doubtedly separable from the other California material at hand. 
Miss Alice Eastwood wrote that her material distributed as Plas- 
kett’s no. 55 could not be /. ¢etrantha by any freedom of inter- 
pretation. To prove her statement she sent on her specimens. These 
were undoubtedly P. erecta, there not being a single plant of P. 
tetrantha. 

I am greatly indebted to all who have so kindly loaned me their 
specimens or allowed me the facilities at their hands, and for the 
specimens presented tome. Definite acknowledgement is made in 
the record of the place of deposit of these specimens. And more 
especially am I under obligation to Mr. C. DeCandolle for his 
courtesy in presenting me with the photograph mentioned above. 


PLANTAGO SPINULOSA Dene. ; DC. Prod. 13: 713. 1852 


P. Patagonica var. spinulosa Gray, Man. ed. 2: 269. 1856. 

A light or bright green annual, with a short simple stem, with 
white to fuscous pubescence: /eaves crowded, somewhat lax, 
ascending to erect, few to numerous, “ivear to spatulate-linear, 
commonly induplicate, acuminate at the apex, callous-tipped, en- 
tire, narrowed to the margined semi-clasping petiole, 3-r7bbed, even 
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through the petiole, with fainter interposed nerves, 50-125 mm. by 
3-6 mm., glabrate above and pubescent below to heavily villous 
throughout: peduncles ascending to erect, solitary to several, 50— 
100 mm. high, pudescent to very villous: spikes rather stout, dense 
or with the internodes equalling the flowers, erect, long-cylin- 
drical, 30-65 mm. long, villous: dracts rather rigid-herbaceous, 
ascending to spreading, two to five times as long as the flowers, 
linear-subulale to aristate, acute, 7-17 mm. by 0.5—1 mm., pu- 
bescent to villous: flowers perfect: ca/yx villous, its divisions sca- 
rious, with broad green midribs spatulate-oblong, rounded, 2.5 
mm. long: corolla surpassing the calyx, its /odes reflexed, twice 
as long as the constricted throat, ovate, obtuse, sub-auriculate at 
the base, 1.5 mm. by 1 mm., white to tawny: stamens four, and, 
with the style, just exserted from the tube: pyxis equalling the 
calyx, oval, rounded, 2.5 mm. by 1.5 mm., circumscissile at the 
middle : seeds two, dark brown, oblong, finely pitted. 

Twenty-two specimens or sheets have been examined from 
Assiniboia, Montana, South Dakota, Wyoming, Nebraska, 
Kansas, Oklahoma, and Texas, as follows: 5 in the U.S. Na- 
tional Herbarium, 2 in the Gray Herbarium, 3 in the Herbarium 
of the Missouri Botanical Garden, 2 in the Herbarium of the New 
York Botanical Garden, 2 in Columbia University Herbarium, 1 
in the Herbarium of the California Academy of Sciences, 2 in the 
Herbarium of the Philadelphia Academy of Sciences, 3 in the 
Herbarium of the Canadian Geological and Natural History Sur- 
vey, 1 inthe University of Texas Herbarium, one in the Her- 
barium of Dr. E. L. Greene, and 1 in my own herbarium, the last 
being the photograph and bract and flower of Decaisne’s type, 
which sheet is loaned to the U. S. National Herbarium for public 
reference. 

Plantago verticillata sp. nov. 


A lax light green annual, with a short stem: /eaves ascend- 
ing, several, /inear, acuminate at the apex, entire, wédes¢ and semi- 
clasping at the base of the petiole, 3(—5)-ribbed, 80-100 mm. by 
3-5 mm., pubescent: peduncles ascending, several, egualling or 
surpassing the leaves, 100-160 mm. high, pubescent: spzkes 
slender, with the internodes 4-10 mm. \ong, erect, /ong-cylin- 
drical, 50-70 mm. long, merely pubescent: éracts slender, her- 
baceous, spreading, three to five times as long as the flowers, 
linear subulate, acute, 6-14 mm. by 0.5 mm.: flowers perfect, 
conspicuously verticillate in threes; calyx divisions scarious, with 
broad green midribs spatulate-oblong, rounded, 2 mm. long: 
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corolla one third surpassing the calyx, its /odes reflexed, two 
times as long as the constricted throat, narrowly ovate, obtuse, 
slightly sub-auriculate at the base, 1.5 mm. by 1 mm., white: sta- 
mens four, equal to the throat: pyazs oblong, rounded, about 1.5 
mm. by | mm., circumscissile at the lower third: seeds two, dark . 
brown, oblong, finely pitted. 

Four sheets or specimens have been examined from Texas as 
follows: 1 in the U. S. National Herbarium, 1 in the Gray Her- 
barium, 1 in the Herbarium of the Missouri Botanical Garden, 1 in 
the Columbia University Herbarium. Type specimen is A. A. 
Heller’s no. 1769 from Kerrville, Texas, May 14-21, 1894, in the 
U. S. National Herbarium. 


Plantago picta sp. nov. 


A green annual except the light-green spikes, sub-caulescent 
or slightly caespitose, low and, if much exposed, spreading, or 
erect: /eaves crowded, several, /incar, acute at the apex, callous- 
tipped, entire or with very small callous teeth, ‘he petioles scarcely 
margined, except toward the semi-clasping base, 30-200 mm. by 
2-4 mm., glabrate to villous: peduncles solitary to several, 10- 
200 mm. high, pubescent: spikes with the internodes nearly 
equalling to slightly surpassing the flowers, long cylindro-conic 
by the long lower to short upper bracts, 10-65 mm. long, pubes- 
cent to villous: dracts herbaceous, sometimes foliaceous, ascend- 
ing, three times as long as the basal to equalling the apical flow- 
ers, linear, attenuate, acute, 2-15 mm. by 0.5-I1.5 mm. at the 
scarious-margined base, pubescent to villous: ca/yx villous, its 
divisions white-scarious, with light green midribs, hence appearing 
somewhat striped, oblong, rounded,’2 mm. long: corolla much 
surpassing the calyx, its lobes reflexed, about two times as long 
as the constricted throat, ovate, acute or obtuse, sub-auriculate at 
the base, 1.5 mm. by I mm., white: stamens four, just exserted 
from the tube: pyxis equalling the calyx, round-ovate, 2 mm. by 
1.5 mm., circumscissile just below the middle: seeds two, dark 
brown, oblong, finely pitted. 


Nine sheets or specimens have been examined from Utah, 
Arizona and southern California as follows: 4 in the U.S. Na- 
tional Herbarium, 3 in the Herbarium of S. B. Parish, 2 in my 
own herbarium from Mr. S. B. Parish. Type specimen is 5S. B. 
Parish’s no. 2643, from the Mouth of Santa Ana Cajon, Cali- 
fornia, April 18, 1893, in the Herbarium of S. B. Parish. 
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Plantago oblonga sp. nov. 


A light cinereous-green acaulescent annual; leaves crowded, 
ascending to erect, several, 4inear or slightly wider above the 
middle, involute at the apex, callous-tipped, entire, the petioles 
not distinguishable, semi-clasping at the base, 30-50 mm. by 2-3 
mm., glabrous except a mass of wool upon and about the base: 
scapes basal, ascending to erect, solitary to several, egualling or 
surpassing the leaves, 40-75 mm. high, pubescent: spikes with 
the flowers imbricated, erect, oblong, 15-20 mm. by 8 mm., 
pubescent: dracts rigtd-herbaceous, sometimes sub-foliaceous, sur- 
passing the basal to equalling the apical flowers, linear, blunt, 5-10 
mm. by 0.5-0.75 mm., slightly pubescent at the base: ca/yx slightly 
pubescent, its divisions scarious, with light green sub-cortacious 
midribs, broadly oblong except the outermost, rounded, 3 mm. 
long: corolla surpassing the calyx by the length of the /odes, 
which are strongly reflexed, two times as long as the constricted 
throat, “riangular-ovate, acute or obtuse, sub-auriculate at the 
base, 2 mm. by i mm, wife: stamens four, just exserted from 
the tube: pyxis equalling the calyx, droadly oblong, rounded, 3 
mm. by 1.5 mm., cércumscissile just below the middle: seeds two, 
dark brown, oblong, finely pitted. 


Three sheets or specimens have been examined from the Colo- 
rado Desert in California, as follows: 1 in the U. S. National 
Herbarium, 2 in the Herbarium of the Missouri Botanical Garden. 
Type specimen is from C. R. Orcutt’s collection from the Colorado 
Desert, San Diego County, California, April, 1870, in the U. S. 
National Herbarium. 


Plantago ignota sp. nov. 


A fuscous-green sub-caulescent coarse annual, generally vil- 
lous: /eaves crowded, spreading to ascending, several, Anear to 
lanceolate-linear, acute at the apex, callous-tipped, entire, sar- 
rowed to the margined semi-clasping petiole, 60-100 mm, by 2-4 
mm., 3-77bbed, villous below to scarcely pubescent above: 
duncles axillary, several, stout, shorter than the leaves, 30-100 
mm. long, pubescent: spikes very coarse with the internodes at 
length just surpassing the flowers ascending to erect, long-cylin- 
drical, 50-60 mm. long, villous: bracts thick-herbaceous, one and 
one half to two times as long as the flowers, linear to slightly at- 
tenuate, abruptly callous-tipped, 5-10 mm. by I-1.25 mm., very 
silky-villous : calyx very villous, its divisions scarious, with green 
midribs, oblong, rounded, 4 mm. long: corod/a little surpassing 
the calyx, its /obes reflexed, much longer than the very short 
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throat, round-ovate, obtuse, sub-auriculate at the base, 1.5-2 mm. 
by 1.75 mm., fawny to white: pyxis equalling the calyx, xar- 
rowly obovate, 3 mm. by 1.5 mm., circumscissile at the middle : 
seeds two, very dark brown, narrowly oblong. 

Five specimens have been examined from Arizona and north- 
ern Lower California, as follows: 1 in the Herbarium of the Mis- 
souri Botanical Garden, 1 in the Columbia University Herbarium, 
2 in the Herbarium of the Philadelphia Academy of Sciences, | 
in the Herbarium of S. B. Parish. Type specimen is E. A. 
Mearns’ no. 199, from Fort Verde, Arizona, April 3, 1888, in the 
Columbia University Herbarium. 


Plantago speciosa sp. nov. 


A green acaulescent annual with a rather coarse root: /eaves 
crowded, erect, numerous, /incar, long-tapering to the acute apex, 
callous-tipped, with scattered slender callous teeth, the petioles 
not distinguishable, 70-120 mm. by 2-3 mm., 3-erved, glabrate 
on the upper surface to woolly-lanate throughout: scapes ascending 
to erect, rather stout, several to numerous, equalling to surpassing 
the leaves, 70-120 mm. high, appressed pubescent: spikes many- 
flowered, coarse, hoary, conspicuous, erect, cylindrical, 20-40 mm. 
by 8mm. : éracts rigid, herbaceous, scarious-sided below the middle 
about the length of the calyx, triangular-lanceolate, widest at the 
base, blunt at the apex, 3-4 mm. long, si/ky-villous : calyx divisions 
scartous, with brown or purple midribs, obovate-oblong, rounded, 
3-3.5 mm. long: corolla conspicuous its lobes strongly reflexed 
orbicular-ovate, obtuse, 2 mm. by 2 mm., very white, summit of 
the throat very dark brown: stamens four, just exserted from the 
tube : style equalling the lobes : pyxis curpassing the calyx, broadly 
oval, obtuse, 3 mm. by 2 mm., circumscissile at or just below the 
middle : seeds two, very dark brown, oblong, rough. 


Two sheets or specimens have been examined from California, 
as follows: 1 in the Herbarium of Mr. G. B. Grant, of Lexington, 
Massachusetts, 1 in my own herbarium from Mr. Grant. Type 
specimen is G. B. Grant’s no. 2412, from Avalon, Santa Catalina 
Island, California, in the Herbarium of E. L. Morris, the specimen 
loaned for reference to the U. S. National Herbarium. 


PLANTAGO ERECTA Morris, Bull. Torr. Club, 297: 118. Ig00 


P. Patagonia var. Californica Greene, Man. Bay Reg. 236. 
1894 ; not ?. Californica Greene, Bull. Calif. Acad. Sci. 1: 123. 
1885. 
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A green acaulescent annual, generally pubescent or sparingly 
villous, noticeably erect in habit: leaves basal, strict, several to 
numerous, narrowly linear, obtuse at the apex, almost truncately 
and brown callus-tipped, entire, usually involute towards the apex, 
slightly clasping at the base, 40-140 mm. by 1-4 mm., 
3-ribbed, the outer very near the margins and frequently forming 
a part of the involution: scapes strictly erect or rarely ascending, 
stout, 35-240 mm. high: spzkes thick, four- to many-flowered, 
oval-capitate to oblong-cylindrical, 10-40 mm. by 6-8 mm. : bracts 
small, rigid, herbaceous, scartous-sided, about one half as long as 
the sepals, deltoid-lanceolate to ovate, obtuse or acute: calyx di- 
visions thick, herbaceous, scarious-sided, green to brownish, oblong, 
obtuse, 3 mm. long: corol/a with the tube just surpassing the 
calyx, its /odes strongly reflexed, two to three times as long as 
the constricted dark brown throat, ordbicular, obtuse or abruptly 
apiculate, 2.25 mm. by 2 mm., white: stamens shorter than the 
petals or (dimorphic) very long exserted from the tube: pyzis 
one third surpassing the calyx, ovate, truncate or retuse, 4-5 mm. 
by 2 mm., circumscissile at the lower third, purple: seeds two, 
dark brown, oblong, finely pitted. 

Fifty-eight sheets or specimens have been examined from Cali- 
fornia and Oregon, as follows: 11 in the U. S. National Her- 
barium, 2 in the Gray Herbarium, 4 in the Herbarium of the Mis- 
souri Botanical Garden, 1 in the Columbia University Herbarium, 
3 in the Herbarium of the New York Botanical Garden, 18 in the 
Herbarium of the California Academy of Sciences, 5 in Dr. E. L. 
Greene’s Herbarium, 1 in the Herbarium of the University of 
Wisconsin, 7 in the Herbarium of S. P. Parish, 1 in the Herbariuw 
of W. N. Suksdorf, 1 in the Herbarium of G. B. Grant, 4 in my 
own herbarium. 


Plantago obversa sp. nov. 


P. erecta Morris, in part, Bull. Torr. Club, 27: 118. 1900. 


A coarse sub-caulescent annual: leaves crowded, ascending to 
erect, rather slender, numerous, /éncar, long-tapering to the apex, 
herbaceous or callous-tipped, with scattered long callous-subulate 
teeth, the petioles not distinguishable, 70-200 mm. by 2-3 mm., 
3-ribbed, glabrate to villous: scapes spreading to erect, rather 
stout, solitary to several, surpassing the leaves 70-300 mm. high, 
appressed pubescent: spikes very coarse, erect, oblong to cylin- 
drical, 15-40 mm. by 8 mm., pubescent: bracts small, rigid, 
herbaceous, scarious-sided, about one half as long as the sepals, 
ovate or sometimes deltoid-lanceolate and then slightly more than 
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one half as long as the sepals, obtuse or acute, pubescent : calyx 
pubescent, its divisions scarious, with thick brown herbaceous mid- 
ribs, spatulate-oblong, rounded, 3 mm. long: corolla conspicuous, 
surpassing the calyx, its odes strongly reflexed, two to three times 
as long as the constricted throat, ordicular, obtuse or abruptly 
short-apiculate, 2 mm. by 2 mm., white: stamens four, just ex- 
serted from the tube: pyxis one third surpassing the calyx, ovate, 
rounded, 3.5 mm. by 2 mm., circumscissile just below the middle : 
seeds two, very dark brown, oblong, finely-pitted. 

Eleven specimens have been examined from California, as 
follows: 1 in the U. S. National Herbarium, 1 in the Gray Herba- 
rium, 3 in the Herbarium of the Missouri Botanical Garden, 1 in 
the Columbia University Herbarium, 4 in the Herbarium of the 
California Academy of Sciences, 1 in the Herbarium of Dr. E. L. 
Greene. Type specimen is Belle Sumner Angier’s no. 21, from 
Del Mar, California, May, 1894, in the Herbarium of the Missouri 
Botanical Garden. 


Derr. or BroLocy, WASHINGTON, D. C., H1GH SCHOOLS. 
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Revision of the North American Species of Heterocladium* 
By G. N. Best 
(With PLATES 13 AND 14) 


HETEROCLADIUM Bryol. Eur. tasc. 49-51. 1852 


Somewhat large to rather small plants growing on stones, 
rocks, rotten wood and the ground. Stems rigid, stoloniform, 
sparingly radiculose and paraphyllose, complanately branched ; 
leaves more or less papillose, margins plane and papillose-dentate, 
costa short, thin, not rarely obsolete ; stem leaves triangular-ovate, 
narrowly acuminate, cordate, subclasping ; branch leaves ovate to 
ovate-lanceolate, acute, obtuse or acuminate; pedicels smooth, 
capsules inclined to horizontal, short-necked, annulate ; exostome 
well developed ; endostomial band one third to one half the length 
of the teeth with well-developed segments and cilia; operculum 
conic to rostrate ; calyptra cucullate, fugacious. 


The short, thin, usually broad costa and the elongated, cir- 
cumscribed leaf-cells of the basal-central area separate the mem- 
bers of this genus from the closely related Zhuzdia. The Pseu- 
doleskeae, while more distinctly plants of high altitudes, in their 
distribution closely approximate the range of the Heterocladia, 
differing however from these in having their stem leaves plicate 
with margins recurved and costae well developed. 


Key to Species 
Leaves smooth. 


Operculum conic. 


Ultimate branch leaves spreading. Hf. procurrens. 
Leaves more or less papillose. 
Ultimate branch leaves imbricate, H., squarrosulum 


Operculum rostrate. 
Cells of branch leaves with 2 to § papillae. 


Ultimate branch leaves acute or short acuminate. H. heteropterioides. 
Cells of branch leaves with 1 to 3 papillae. 
Ultimate branch leaves long to acuminate, secund. H. Macounii. 


* The material on which this revision is based was furnished chiefly by the New 
York Botanical Garden, the Geological Survey of Canada and the Agricultural Depart- 
ment at Washington. My thanks are due those having these collections in charge and 
also Mrs. Britton for invaluable assistance, Miss Alexandrina Taylor for the care with 
which she has executed the drawings and M, Jules Cardot for notes and specimens 
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1. HETEROCLADIUM PROCURRENS (Mitt.) Rau & Hervey, Cat. 38, 
1880 


Pterogonium procurrens Mitten, Journ. Linn. Soc. 8: 37. pi. 
7. 1865. 

Heterocladium procumbens Jaeg. and Sauerb. Adumb. 246. 

Hypnum (Heterocladinm) procurrens L. & J. Mosses of N. A. 
321. 1884. 

Heterocladium aberrans Ren, & Card. Bot. Gaz. 15: 59. 1890. 

Plants rather stout, in spreading tufts, pale green to yellowish 
green. Stems, with central strand, 4 to 8 cm. long, stoloniform, 
pinnately branched; smaller branches simple, attenuate; larger 
branches (secondary stems) closely pinnate ; paraphyllia few, linear- 
lanceolate, serrate: stem leaves scariose, distant, 1.4 to 1.8 mm. 
long, .6 to .g mm. wide ; from an erect, auriculo-cordate, subclasp- 
ing base broadly triangular-ovate, abruptly subfiliform acuminate, 
spreading-recurved, margins crenate-serrate, costa thin, divided, one 
branch longer, disappearing below the middle ; larger branch leaves 
similar, not auriculate, subdistichous, spreading, gradually acute to 
narrowly acuminate; smaller branch leaves ovate-lanceolate, lower 
acute, upper obtuse ; cells of stem leaves smooth, clear, multiform, 
those of central-basal area linear, obtusely pointed, .o06 mm. wide, 
4 to 6 times as long, the others broader and shorter, varying from 
oblong-fusiform to oval-rhombic ; apical cells linear. Dioicous ; 
perichetial bracts radiculose at base, whitish, outer broadly ovate, 
inner subvaginant, from an oblong base, long narrowly acuminate, 
serrate, flexuose-spreading, scarcely costate; pedicels smooth, 
flexuose, curved above, about 2 cm. long ; capsules reddish brown, 
oval-oblong, asymmetric, horizontal, pachydermous, curved and 
constricted when deoperculate; urn 1.5 to 2 mm. long, 1 mm. 
wide ; exothecial cells thick-walled, oval-oblong ; annulus broad, 
deciduous ; exostomial teeth yellowish, margined, closely articu- 
lated, confluent at the reddish base ; endostomial band scarcely one 
half the length of the teeth ; segments split; cilia 1 to 3, nodose ; 
operculum conic, apiculate ; spores smooth, .013 to .o16 ; matures 
in June; on rocks, more rarely on roots of trees or the ground. 


Type locality, North America; type in Hb. Mitten. British 
North America, Drummond. 

Montana (Holzinger & Blake, Williams); Idaho (Leiberg, 
Sandberg) ; Washington (Allen, Roll) ; British Columbia (Macoun). 

Exsiccati: Ren. & Card. Musc. Am. Sept. 94 as H. 
aberrans. 


Macoun Can. Musc. 484 and 692 as H. homoeopterum. 
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Macoun Can. Musc. 498 and 690 as /7. procurrens. 

U. S. Nat. Hb. 138 as H. aderrans. 

U.S. Nat. Hb. Plants of N. Idaho 1122 as aderrans. 

Holzinger & Blake, Plants of N. W. Montana 47. 

The characters of H/. procurrens are fairly constant and well 
marked. The leaves, sub-shining and spreading, wet or dry, make 
its recognition easy. In a few specimens the leaves when dry 
were erect-spreading but when moistened became spreading. I 
am indebted to Dr. Mitten for a portion of the type. 


2. HETEROCLADIUM SQUARROSULUM (Voit) Lindb. Musc. Scand. 37. 
1879 
Hypnum squarrosulum in Sturm D. FI. 2, fasc. 11. 1810. 
Hypnum dimorphum Brid. Spec. Musc. 2: 149.1812. Lesq. 
& James, Manual Mosses N. Am. 321. 1884. 
Heterocladium dimorphum Bry. Eur. fasc. 49-51. 4.479. 1852. 


Plants rather small, in thin spreading tufts, pale yellowish 
green, rarely deep green. Stems, with rudimentary central strand, 
3-6 cm. long, stoloniform, radiculose, irregularly branched ; smaller 
branches simple, larger (secondary stems) pinnate, rarely bipinnate ; 
paraphyllia multiform, roundish ovate to narrowly lanceolate, ser- 
rate ; leaves of primary stems variable, the lower often rudimen- 
tary, the upper obscurely two-ranked, papillose, subscariose, .5-.7 
mm. wide, .7—.9 mm. long, costa short, thin, divided or bicostate, 
not rarely obsolete ; from a decurrent, cordate, subclasping base 
broadly round-ovate, abruptly subfiliform acuminate, spreading 
recurved, margins plane, crenulate-serrulate ; leaves of the secon- 
dary stems loosely appressed-imbricated when dry, erect-spread- 
ing when moist, broadly ovate, serrulate, obtuse to short acumi- 
nate; ultimate branch leaves roundish ovate, rounded-obtuse, 
rarely subacute ; leaf cells of the basal-central area of primary 
stems nearly smooth, clear, linear, about .0o6 mm. wide, 3-6 
times as long, in some passing through the middle into the acu- 
men, in others surrounded by a broad border of shorter cells, 
varying from roundish quadrate to oblong-oval, with a subcentral 
papilla on both surfaces ; leaf cells of the branch leaves similar, 
those of the basal-central area shorter, the border cells sometimes 
hexagonal-quadrate. Dioicous ; perichetial bracts radiculose at 
base, scariose, flexuose-spreading, long acuminate, serrate, inner 
obscurely costate ; pedicels smooth, flexuose, about 1.5 cm. long ; 
capsule curved, horizontal, short-necked, pachydermous, con- 
stricted below mouth when deoperculate; urn 1.5 mm. long, 
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.7 mm. wide ; exothecial cells roundish quadrate to oblong, thick- 
walled; teeth of exostome well developed, yellowish, strongly 
lamellate, confluent at base ; endostomial band nearly one half the 
length of the teeth ; segments as long as teeth, more or less open ; 
cilia 1-3, nodose, scarcely appendiculate ; annulus of two rows of 
large cells, deciduous in pieces; operculum short, conic, obtuse ; 
spores smooth, .0og—.012 mm.; matures in late winter or early 
spring ; grows on rocks, roots of trees and on the ground. 


From Mt. Washington, New Hampshire (Allen, James), north 
through Newfoundland (Waghorne), New Brunswick (Moser), 
Labrador (Waghorne) to Greenland (FI. Gr.) ; and from Montana 
(Williams) northwestward. Idaho(Leiberg, Roll); Hector, Rocky 
Mts. (Macoun). Found in fruit by R. S. Williams and John 
Moser. Of wide range but rare and local.* 

Exsiccati: Macoun Can. Musc., 660 and 687 as H/. dimor- 
phum. 

Macoun, N. F. Mosses 6 as //. dimorphum. 

ILLusrRATIONS: Dixon & Jameson Hand-Book Brit. Mosses 
pl. 50. 

Husnot Musc. Gal., p/. 87. 

Limpricht Die Laubmoose 2: 817. fig. 350. 

H/. squarrosulum varies considerably from differences in habitat. 
When appearing on rocks at high altitudes the tufts are usually 
more compact, the secondary stems and branches subjulaceous 
and the leaves more obtuse. Growing on roots of trees or on the 
ground it is more diffuse, the secondary stems not so closely 
branched and the leaves looser and more acuminate. The sub- 
central papillae are good diagnostic characters. European bry- 
ologists include under //. sguarrosulum a moss, probably a dis- 
tinct species, which resembles //. procurrens. The leaves of the 
secondary stems and branches are loosely spreading, deeply con- 
cave from an erect base, roundish obtuse, the spores larger and 
the operculum acuminate. As found in Hb. Jaeger (N. Y. Bot. 
Gard.) it is 993 of Bryoth. Eur. 


3. HETEROCLADIUM SQUARROSULUM COoMPACTUM Mol. in Sched. 
Pfeffer, Bryogr. Stud. p/. 77. 1869 


In dense, grayish green tufts. Primary stems stoloniform with 
rudimentary leaves, not rarely defoliate ; secondary stems ascend- 


* Renauld & Cardot in Muse. Amer., Sept. 49, 1892, extends the range to Wash- 
ington. 
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ing-erect, closely branched, branches short, obtuse, terete ; leaves 
when dry appressed-imbricated, round-obtuse, nearly entire, re- 
sembling those of Myurella julacea but having a different areola- 
tion. 

In Europe on exposed rocks at high altitudes. Collected by 
J. B. Leiberg, near Lake Pend D’Oreille, Idaho, September, 1889, 
on slate ledges and distributed as 175, ‘‘ Mosses from Kootenai 
County, Idaho.” 


4. Heterocladium Macounii sp. nov. 


Plants small, in dense, spreading tufts, yellowish green to 
golden brown. Stems, without central strand, stoloniform, 3 to 5 
cm. long, irregularly branched; stems and branches curved at 
tips; larger branches (secondary stems) pinnate or bipinnate, often 
subfasciculate, ascending-erect ; paraphyllia few, ovate to linear- 
lanceolate, serrate ; stem leaves close, appressed when dry, erect- 
spreading when moist, subsecund, narrowly costate to the middle, 
.3 to .4 mm. wide, .5 to .7 mm long; from a cordate, subclasping 
base ovate, gradually to abruptly acuminate, spreading, tips re- 
curved, margins plane, papillate-serrulate ; larger branch leaves 
ovate-lanceolate, long acuminate, serrate, more or less secund ; cells 
of the basal-central area of stem leaves sublinear, .005 to .007 mm. 
wide, 3 to 5 times as long, gradually passing into the quadrate 
cells of the basal angles and margins and becoming roundish 
quadrate to rhombic-oblong above, each cell with usually two small 
papillae on both surfaces near the ends of its long diameter ; ap- 
ical cells of smaller branch leaves quadrate, crowned with two 
papillae. Dioicous ; perichetial bracts whitish, inner long acumi- 
nate, flexuose-spreading, serrate; pedicels smooth, shining, flex- 
uose, about 1.5 cm. long ; capsules oblong, gradually tapering to 
a short neck, horizontal, pachydermous, reddish brown, lightly 
constricted under mouth and subpendant when deoperculate ; urn 
.8 mm. wide, 1.5 to 2mm. long ; exothecial cells elliptical-oblong ; 
exostomial teeth yellowish brown, strongly lamellate, confluent 
into a reddish basal band ; endostomial band nearly one half the 
length of the teeth; segments somewhat open, as long as the teeth ; 
cilia 1 to 2, nodose-appendiculate ; annulus broad, of two rows 
of cells, deciduous ; operculum conic, obliquely rostellate ; spores 
.009 to .012; matures in spring. Grows on rocks. 


Type locality, Vancouver Island ; type in Herbarium of New 
York Botanical Garden ; collected by John Macoun, June 2, 1893, 
and distributed as AHeterocladium Vancouveriense Kindb., Can. 
Musc, 638. 
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Although collected at several points on Vancouver Island it 
does not appear to have been found elsewhere. In its general 
appearance it resembles 1/7. sguarrosulum. It is, however, smaller 
and the branch leaves alone suffice to distinguish: one from the 


‘other. 


Forms analogous to //. Macounii are found on the mountains 
of England, Scotland, Belgium, Germany and probably in the 
adjoining countries, and are usually referred to //. heteropterum 
(Bruch), from which they differ in being stouter, yellowish green 
to golden-brown, branch leaves lanceolate, often secund, and leaf- 
cells longer and narrower. As no capsules were found on the 
specimens examined their differentiation from both 17. Macount and 
H. heteropterum must be based solely on the vegetative characters. 


5. Heterocladium heteropterioides sp. nov. 


Plants quite small, in intricate spreading tufts, dark green. 
Stems, without central strand, 3-6 cm. long, variously divided and 
irregularly branched ; larger branches (secondary stems) ascend- 
ing-erect, pinnate to bipinnate ; branchlets fasciculate, often tufted ; 
leaves of primary stems erect-spreading, lower sometimes recurved 
at tips, papillose, .25—.35 mm. wide, .4—.5 mm. long; from a cor- 
date, subdecurrent base, triangular to ovate-lanceolate, finely 
pointed, margins plane, papillose-denticulate, costa thin, usually 
short, rarely narrow and longer, reaching the middle; leaves of 
secondary stems appressed when dry, erect-spreading when moist, 
cordate-triangular, acute to acuminate, margins papillose-serrulate ; 
ultimate branch leaves ovate, acute to narrowly acuminate ; cells 
of the basal-central area of stem leaves, not so clearly differentiated 
as in the preceding species, oblong to sublinear, about .0o6 mm. 
wide, 2—4 times as long, those of the basal margins quadrate, 
passing into oval-oblong above, each cell with 2—5 small, bead- 
like, irregularly distributed papillae on both surfaces ; apical cells 
of ultimate branch leaves quadrate to oblong, crowned with 2-4 
papillae. Dioicous; perichetial bracts whitish, flexuose-spread- 
ing, inner long and narrowly acuminate, margins denticulate ; 
pedicels smooth, flexuose-curved, about 1.5 cm. long; capsule 
oval, horizontal, short-necked, pachydermous, contracted under 
mouth when deoperculate; urn 1.5 mm. long, .7 mm. wide; 
exothecial cells thick-walled, oval to oblong ; annulus broad, of 
2-3 rows of large cells, deciduous; exostomial teeth yellowish, 
strongly lamellate, confluent at base; endostomial band about 
one half the length of the teeth; segments slightly open; cilia 
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1-2, nodose ; operculum conic-rostrate, straight or oblique, nearly 
as long as capsule: spores smooth, .010-.012 mm.; matures in 
summer ; grows on rocks and stones in damp places. 

Type locality, Washington ; type collected by J. A. Allen in 
Upper Nesqually Valley, Oct. 4, 1898; type with mature 
capsules. 

Idaho (Leiberg); Oregon (Howell); British Columbia (Macoun); 
Vancouver Island (Macoun). 

Exsiccat1: Macoun Can. Musc. 267 and 108 as 17. heterop- 
terum. 

Macoun Can. Musc. 108 as H. Vancouveriense. 

H. heteropterioides is apparently confined to the Northwest, rare 
in fruit and often associated with Hypnum occidentale. The apical 
cells of the ultimate branch leaves of the closely related 17. heter- 
opterum are hyaline, long oval, with a single papilla at their distal 
ends. The leaf-cells moreover on both surfaces have one or two, 
usually two, small, rounded papillae near the ends of their long 
diameters. As this species can be confidently looked for along 
the Atlantic coast, from Newfoundland northward, these characters 
will serve to distinguish it from 7. heteropterioides. 


6. Heterocladium heteropterioides filescens var. nov. 


In widely spreading tufts, dark green passing yellowish green. 
Stems prostrate, 8-10 cm. long, or longer, sparingly branched ; 
stems and branches filiform ; leaves smaller ; papillae as in type ; 
sterile. 


Type of variety collected by W. B. Wittemeyer in canyon of 
the Stillaquamish River, Washington, June, 1892. Same range 
as the type and about as common. 

Exsiccati: Macoun Can. Musc. 688 as H. keteropterum. 

Resembling the European 1. heteropterum var. flacctdum (Br. 
& Sch.), var. fallax Milde, but differing in being stouter, tufts not 
so compact, stems longer and leaf cells with more papillae. 


DouBTFUL OR EXCLUDED SPECIES 
1. Heterocladium Vancouveriense Kindb. Cat. of Canadian 
Plants 6: 183. 1892, is Hypnum occidentale* S. & L., Icon. Musc. 
Supp. 105. p/. 87. 1874. 


* See also The Bryologist, 4: 13. 1901. ° 
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2. Heterocladium homoeopterum C. M. & K., distributed as Can. 
Musc. 484, is 7. procurrens. 

3. Heterocladium frullaniopsis C. M. & K. Cat. Canadian 
Plants 6: 183. 1892. Mr. John Moser, who is credited with the 
collecting of this species at Canaan Forks, N. B., writes me that 
Professor Macoun is unable to find it in his collection and that he 
has not succeeded in getting a specimen from Dr. Kindberg but 
kindly sends what he supposes to be a duplicate of the type. 
This is a rather stout form of Prerigynandrum filiforme, approach- 
ing the var. decipiens. 


Explanation of Plates 


These plates were drawn from a magnification twice as great as expressed in 
the numbers which represent the magnification of the figures as they stand in the re- 
production. 

PLATE 13. HETEROCLADIUM PROCURRENS 


1. Plant, natural size. 

2. Portion of stem showing arrangement of leaves. > II'%. 

3, 4, 5- Outlines of stem leaves. 11%. 

6. Basal portion of stem leaf. > 87%. 

7. Cells from middle portion of stem leaf. >< 87%. 

8. Cells from center-of stem leaf; showing the two veins the walls of which are 
shaded. 120. 

g. Apex of stem leaf. > 87%. 

10, Paraphyllium. 57%. 

11. Paraphyllium showing width of walls. >< 87%. 

12. Ultimate branch showing arrangement of leaves. > 11%. 

13. Leaf from ultimate branch. \ 15. 

14. Basal portion of branch leaf. > 87%. 

15. Apex of same. 87%. 

16. Capsule (drawn dry). 8. 

17. Operculum. 8. 


HETEROCLADIUM SQUARROSULUM 


18. Plant, natural size. 
* 19. Portion of primary stem showing arrangement of leaves. >< 18%. 
20, 21. Outlines of primary stem leaves. 18%. 
22. Basa} portion of primary stem leaf. >< 120. 
23. Apex of same. 120. 
24. Central cells from primary stem leaf. >< 207%. 
25. Marginal cells from the same. > 207%. 
26. Paraphyllium showing cells. < 87%. 
27, 28. Paraphyllia. 45. 
29, 30. Outlines of secondary stem leaves. 18%. 
31. Apex of secondary stem leaf. > 120, 
32. Cross section of secondary stem leaf showing papillae. >< 270. 
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33- Portion of ultimate branch showing arrangement of leaves when moist. 
18%. 

34. Portion of ultimate branch showing arrangement of leaves when dry. >< 18%. 

35, 36, 37- Outlines of ultimate branch leaves. )< 25. 

38. Oblique view of ultimate branch leaf showing papillae. < 87%. 

39- Apex of ultimate branch leaf. 120. 

40. Operculum. 15. 


PLATE 14. HETEROCLADIUM MACOUNII 


"Plant, natural size. 
. Portion of secondary stem showing arrangement of leaves. >< 1814, 
, 4. Outlines of secondary stem leaves. 25. 
Basal portion of secondary stem leaf. >< 120, 
. Apex of same. 120. 
. Apex of some of the secondary stem leaves. x 120. 
. Central cells from secondary stem leaf. 210. 
9. Marginal cells from same. 210. 
10. Marginal cells showing papilla. 500. 
11. Cross section of secondary stem leaf showing papille. >< 270. 
12, 13,14. Paraphyllia. < 57%. 
15. Outline of ultimate branch leaf. > 35. 
16, Apex of ultimate branch leaf, > 120. 
17. Cross section of stem. 57%. 
18. Capsule. 8. 


19. Operculum. 15. 


HETEROCLADIUM HETEROPTERIOIDES 
20. Plant, natural size. 
21. Portion of stem showing arrangement of leaves. 181%. 
22, 23. Outlines of stem leaves. < 25. 
24, 25. Paraphyllia. < 162%. 
26. Basal portion of stem leaf. > 210. 
27. Apex of same. XX 210. 
28. Central cells from stem leaf. << 210. 
29. Marginal cells showing papilla. >< 500. 
30. Cross section of stem leaf showing papille. >< 270. 
31, 32. Outlines of ultimate branch leaf. X 45. 
33- Apex of ultimate branch leaf. >< 210. 
34. Cross section of stem. >< 57%. 
35- Capsule. 8. 
36. Operculum. IL. 
37- Portion of annulus and capsule. 120. 


Proceedings of the Club 


WEDNESDAY EVENING, NOVEMBER 28, 1900 


President Brown in the chair, Eleven persons present. 

The following active members were elected: Mr. Howard J. 
Banker, Williamsport, Pa.; Dr. Wm. Lamson, 50 East 31st Street, 
New York City; Mr. Roland K. Brown, 320 Broadway, New 
York City; Mr. R. S. Williams, New York Botanical Garden, 
New York City. 

The scientific program consisted of a paper, by Mr. Frederick 
H. Blodgett, on “ The Seed and Seedling of Lilium tenuifolium 
Fisch.” in which the seed characters were presented in detail and 
with comparison with those of Erythronium. Interesting differ- 
ences were found in the size of the Zi/ium seeds, about 93% of 
which germinated, the small seeds as quickly as the larger though 
with less vigorous subsequent growth. 


TuEsDAY EVENING, DECEMBER Ii, 1900 


This meeting was held at 4 P. M. at the Botanical Garden, 
Bronx Park, and was preceded by a visit to the conservatories and 
grounds under the guidance of Dr. Britton. Dr. Rusby was in 
the chair and 39 persons were present; Prof. F. E. Lloyd acted 
as Secretary pro tem. 

The committee on program was authorized to announce one 
meeting of the Club monthly, to be held at the New York Botan- 
ical Garden each month at 4 P. M. 

The committee appointed November 28th to consider a pro- 
posed change in the Constitution relative to distribution of me- 
moirs recommended the proposed change. 

The program included a brief address by Prof. Charles E. 
Bessey, explanations by Dr. Britton of the plan of the Garden 
Conservatories, and the exhibition by Miss Anna M. Vail of valu- 
able books recently added to the Garden Library. 

Mr. J. E. Kirkwood presented a paper on “ The Embryology 
of the Cucurbitaceae.”” Mr. R. M. Harper exhibited a very inter- 
esting series of specimens and photographs of plants from Georgia, 
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and gave notes on their habitat and distribution. Dr. J. K. Small 
described a series of tree and shrub species from the South, 
with critical notes. Dr. D. T. MacDougal presented notes on the 
bulbils of Lystmachia terrestris. They are formed during the lat- 
ter part of the season, in the axils of many leaves, and are mor- 
phologically branches. On completing their growth they pass 
into rhizomes. They are killed by freezing and desiccation. 

Another paper was by Dr. M. A. Howe, “‘ Remarks on rare 
North American Hepaticae.”” The first hepatic discussed was a 
rare species of Riccia, discovered by Mr. R. M. Harper, during 
the past summer, at Athens, Georgia. 

Dr. Howe also furnished a brief account of a collection of 
hepaticae, made in the Yukon Region, by Mr. R. S. Williams— 
a collection of much interest, inasmuch as it contained one species 
which appears to be entirely new, one which has not heretofore 
been reported from this continent, five others new to the Alaskan 
region, and besides these, two or three which have been rarely 
collected in America. The report upon Mr. Williams’ hepaticae 
is soon to be published. 


Epwarp S. BurRGEss, 
Secretary. 
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